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This report constitutes a study of German technical 
assistance to the Japanese war effort. The study is based on 
all available intelligence material drawn from all sources. 

It should be realised, however, that information on 
certain aspects of German- Japanese technical liaison is in- 
complete. In particular, is this true with reference to block- 
ade running between Europe and the Far East* 

With regard to document s, plans and blueprints ob- 
tained by Japanese representatives in Germany* it is possible 
that such material was sent to the Far East by courier traffic 
through the various Japanese Embassies in Europe and by 
Japanese diplomatic couriers returning to Japan through Siberia 
Because of this contingency, it must be realized that the study 
is not of necessity complete. 

The study applies to air and land armaments , 
electronics, manufacturing processes^ raw and manufactured 
materials, and interchange of technical personnel* It does not 
cover naval equipment and naval radar * 

It is suggested that this report indicates a field 
which should be a matter of imsaediate investigation by Allied 
intelligence teams due to operate in the Japanese Empire 
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German Technical Aid to Japan 
Summary 

Under terms of the Economic Agreement of January 
1943 and the Manufacturing Rights Agreement of March 1944, 
Japan acquired in Germany raw materials, military equipment, 
manufactured goods, manufacturing plans and drawings; and 
technical assistance* Transfer to Japan of acquired 
materiel was effected by blockade runners*— bo th surface 
vessel and submarines-courier and parcel post, and rail 
communication through Siberia* Originally restricted in 
Interest to German equipment in operational use, by a 
January 1945 Hitler order Japan was allov/ed access to all 
German equipment, whether experimental or fully operational* 

Japan* s interests primarily were directed toward 
German equipment, the acquisition of which would improve 
the Empire^ defenses against air attack* In that connection 
Jet^and rocket-propelled aircraft, equipment to improve high- 
altitude performance of conventional aircraft, early warning 
radar and anti-aircraft defensive weapons were strongly 
featured in Japanese negotiations * 




UNCLASSIFIED 

Jet -and rocket^proisel^ % 

Because of their high speed and high-altitude 
performance, and possibly because their employment would 
offer some. relief to an acute aviation gasoline position,, 
Japan made strenuous efforts to acquire all the benefits 
of German jet-and rocket^propulsion aircraft techniques* 
The results of Japan's efforts in this direction may be 
summarized as follows; 

a. mK^165 ? It is believed that there is in Japan 
sufficient information on the LJE-163 to allow the building 
of at least experimental models of that aircraft ■ In mid- 
1944 drawings and plant layouts for plants to manufacture 
the chemical fuels used in the Mhl-163' were handed to Japanese 
representatives in Germany* It is probable that some or all 
of those drawings arrived in the Far East; in addition, a 
large amount of detailed information on the large-scale 
production of those chemical fuels was made available to 
the Japanese in Germany, There Is evidence to suggest that 
production of chemical rocket fuels may have been in pro- 
gress at the Japan Nitrogen Company plant at Konan, Korea. 

be HE~£62t It is not believed that adequate in- 
formation for production of the LiE-282 arrived in the Far 
East. There is evidence, however, that some information on 




tihe experimental model of the 1*3* 282 may have arrived 
in Japan* 

J2* Other .let- propelled aircraf t: There Is little 
Indication that Japan showed any particular interest in 
other German jet-propelled aircraft although the Japans se 
did acquire Information on the HE-162 single- jet fighter; 
a smaller amount of Information on the AR-234 was similarly 
acquired. There is no evidence that Japan intended pro- 
duction of either of those aircraft* 

d, Turbo- X et unX t e I Development of a turbo-jet 
unit was underway in Japan as far back as 1941] the evidence 
suggests that little success was achieved. Groat interest 
was shown in German turbo-jet units, but it is believed that- 
little information on German turbo-jet units v/as carried to 
the Far East by blockade runners. 

Metallurgical pro d.enis apparently handicapped 
Japanese development in this field. Krupp developed two 
special steel alloys for use in German turbo-jet unit ,3, 
Manufacturing rights for those alloys were acquired by Japan* 
but at a date too late to allow shipment to the Far 
of full information on their production and machining. 

e, Campinl en^ne^dyXYS^^ ; Japan has ex- 
perimented with development of a jet unit based on the Oampini 
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principle. There is evidence or negotiations between Japan- 
ese representatives in Italy and Cajnpini concerning an air- 
craft powered by Gampini type units; negotiations were con- 
cluded, however^ at a date too late to allow Japan to acquire 
full benefits from such a contract , Camplni-type units, using 
an 80 hp engine, have been found at Yokosuka; they were to 
power a modification of the Baka, 

The Y~l' The V~l was a weapon which appealed 
to the Japanese. The Argus propulsion tube In particular 
was the subject of detailed investigation by Japanese re- 
presentatives in Germany. There is, evidence to suggest that 
Japan intended the use of a piloted version of the V-OL as a 
suicide weapon. 

£• Technicians; German Jet technicians were to 
be transferred to the Far East to supervise production there 
of German jet xjropelled aircraft; In addition, Japanese 
technicians were to be trained in Germany and then returned 
to the Par East. It is believed that no fully trained 
technicians, either German or German- trained Japanese, 
arrived in Japan* 

Conventional aircraft l 

During the period 1941-43, when surface blockade 
running was possible, Japan purchased and shipped to the Par 
East various prototype German aircraft* When submarine 
blockade . running later restricted cargo 3pace ? Japan turned 



to the purchase of plans and blueprints, and of prototypes 
of email aircraft parte. In those later stages her in- 
quiries were directed towards aircraft types with improved 
high-altitude performance. There is no evidence to indicate 
that plans or blueprints of the more recent types of German 
aircraft arrived in the Far East. 

Aircraft engines, the installation of which would 
improve the high altitude performance of existing Japanese 
aircraft, also v/ere of great interest to Japan, However, 
prototypes of only early type German aircraft engines 
arrived in the Far East; some of those engines have been 
manufactured under license in Japan* Sample equipment of 
German power~boost systems was purchased, but shipment to 
the Far East probably was not possible* Some information 
on those boost systems, which improve the altitude performance 
of internal combustion engines, probably reached Tokyo* 

Large quantities of German aircraft guns and 
ammunition were purchased by Japan. Samples of smaller 
caliber guns and ammunition were shipped to the Far East; 
some of those samples have been found on Japanese aircraft . 
Attempts to obtain guns and ammunition of 30 mm caliber and 
above were severely restricted by lade of cargo space. Some 
samples of those larger caliber guns may have arrived 
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in the Far East. 

Aircraft rocket armament also greatly interested 
Japanese representatives in Germany* Sample equipment of 
a number of types of rocket armament was purchased; it is 
believed that none of the samples arrived in Japan. 

Japan negotiated x*or German pressuri2e& cabins 
'for high-altitude flying and for associated electrical air- 
craft equipment. Samples of an early type pressurised cabin 
are believed to have arrived in Japan. Extensive purchases 
of German high-level bomb Bights were mainly negatived 
by a lack of shipping space; samples of early type high-level 
sights, however, did arrive in the Far East* 

Reports on the HS-293 radio -controlled, rocket~ 
propelled glider bomb were prepared in Germany for dispatch 
to Tokyo; sample equipment; however, did not reach the Far 
East** There is little evidence that any information on the 
newer types of German guided missiles was passed to the Far 
East. The evidence suggests that Japanese representatives 
in Germany knew little or nothing about those newer guided 
missiles* 

Land armaments and ammu nition; 

Japanese interest in German land armaments has 
covered a very wide field of equipment embracing infantry 
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weapons, guns, hcwi-tzers, rocket \ i : ■ jc-etors, coast defense 
and naval guns, armored vehicles; gun controls and predictor 
gear. In many Instances manufacturing rights were acquired 
by Japan, whose representatives in Germany also had 
opportunity to examine manufacturing* processes. 

Electi'onica; 

Japan 3 s interest in acquiring technical assistance 
from Germany in respect to radar and radio equipment gener- 
ally was exceeded only by her interest in German aircraft* 
The Japanese apparently looked to Germany for general tech- 
nical assistance in electronic development, but vere not ae 
Interested in acquiring manufacturing plans and drawings ae 
was the case in other directions* The. Germans delivered to 
the Japanese prototypes of their own equipment and tubes, but 
at least up to the final stages' of the war, did so only in 
respect to material known already to be in Allied hands * The 
Japanese, through Germany, also acquired captured specimens 
of Allied electronic equipment, Various Japanese radar and 
redio technicians were permitted to study German equipment; 
German electronic technicians were shipped to Japan, but are 
reported to have had no success in their mission to the 
Japanese electronics Indus try • 

Toward the end of the war the Germans were more 
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willing to divulge complete information on radar 
developments. Generally it may be assumed that Japanese 
technicians in Germany were fully informed on all reoent 
German research in the high-frequency field* 

German technicians with v/hom the Japanese officials 
worked In Germany have expressed the opinion that through 
German liaison the Japanese obtained a very thorough goun&ing 
in electronics research and production* That opinion is 
'based on the assumption~-*in many instances a very doubtful 
assumption~-that the information collected in Ger/oany 
reached Japan* 

Optical e quipme nt* 

Optical glass has been the subject of a close 
association between Japan and Germany over a period of years* 
In the days of surface blockade running, extensive purchases 
of optical glass were made through ordinary commercial channels; 
concurrently, during 1942-43 7 the Japanese Army was buying ; 
and shipping optical glass for specific military purposes* 
With the end of surface blockade running in the spring of 
1943, the familiar pattern of Japanese purchasing policy on 
a new basis was reproduced in respect to optical material* 
Through 1944 the Army and Navy took charge to an increasing 
degree, although Mitsubishi continued to negotiate for, and 
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collect data on, glass manufacturing techniques* 
Particularly suitable for submarine cargo, optical glass 
retained a high priori ty for transport to the Far East. 

Manufacturing processes; raw ;, and special manufactured materials : 

Tm ;^quisition by Japan of various German mami** 
faeturing righto also involved the granting of technical 
assistance for the purpose of e stablishing German manu- 
facturing processed in Japan. The Japanese thereby acquired 
a number of important Q-erman manufacturing processes; in- 
cluding the 1*0* Farben hydrogenatlon process, the Henschel 
aircraft mass production system, and techniques for the manu- 
facture of wooden aircraft. 

As a result of these negotiations Japan acquired a 
number of patents, the legality of which is a subject worthy 
of consideration* 

Prior to the outbreak of the Russo-G-erman war, Japan 
acquired considerable quantities of materials in Europe and 
shipped them to the Far East through Siberia* Thereafter, 
Japan was forced to rely upon surface blockade i runners for 
movement of material to the Far East* With the end of that 
channel of supply, certain raw and, manufactured materials of 
the highest priority continued to move from Germany to the Par 
East by submarine right up to the end of the war. Mercury, 
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special steels, aluminum, lead, platinum, industrial 
diamonds and ball bearings all were purchased and shipped 
to the Far East in varying quantities. 



information regarding a number of synthetic products 
specially developed in Germany. In most cases simple de- 
scriptions of the product probably were sufficient to allov; 
production of the material in Japan* for more complicated 
material, methods of production v/ere described or demon- 
strated to the Japanese* Included in those special synthetic 
products v/ere materials used in the manufacture and trans~ 
portation of concentrated hydrogen peroxide ; and special 
materials and adhesive s used in the manufacture of wooden 
aircraft • 

Conclusion ? 



Japan of modern German mv equipment and manufacturing 
techniques unfortunately coincided with severe x^estrlctions 
in blockade running between Europe and the Far East, As a 
result, Japan was not able adequately to benefit from Germany 9 
more open attitude toward negotiations. Sample German 
equipment in the Far East mainly is restricted to items which 
were In operational use In the period 1943.-43* Japanese 



Japan acquired. In varying degrees of detail/ 



From the Japanese point of view, the opening up to 
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knowledge of more recent German developments generally is 
re3trlcted to descriptive information, supplemented in 
some cases by manufacturing drawings and blueprints* 
Available evidence suggests that Japan had not progressed 
far In the development of more recent German war equipment 
and manufacturing techniques. Plans for intensive develop- 
ment of German equipment in the Far East, under supervision 
of fully trained German or Japanese technicians, were 
negatived to a considerable extent by a lack of shipping 
space. 
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Introd uction 

a. Economic Agreements of January 1943: 

Technical liaison between Germany and Japan re- 
ciprocated under the German-Japanese Economic Agreement of 
January 1943; a separate Economic Agreement between Japan 
and Italy was concluded at the same time* Both Agreements 
were in general terms and provided for the mutual exchange 
of raw materials, military equipment; manufactured goods, 
technical assistance and drawings, an exchange which had 
been in practical execution for some time past. The Economic 
Agreements \?ere to have a life span equal to that of the 
political Tripartite Pact of 27 September 1940. 

At the time of the signing of the German-Japanese 
Agreement, public comment stressed very justly *the relative 
wealth and reciprocal possibilities of mutual assistance; 
that is, on the one hand, the great assets of raw materials 
in the hands of the Japanese and required by Germany, and, 
on the other hand, the benefits accruing to Japan from the 
highly efficient German war machine and industrial techniques* 

Broadly speaking, the subjects of exchange between 
Japan and its European Allies have beens 

(1) German and Italian material and techniaal 






development^ 



and 

(il) German intelligence on Allied technical 
development s« 

In general, techniques and scientific research had pro- 
gressed further fn Gerra&ny than in Japan ; a fact of which 
the Japanese have talten full advantage* Available evidence 
suggests that the Japanese were free to inquire about any 
field of development which interested them; in general,, 
German willingness to impart information appears to have 
been greater in respect to Allied materiel than it was in 
respect to German equipment* 



it would appear that the Germans, rather than volunteer in- 
formation, awaited specific Japanese inquiry* In fact, with 
items of special interest and significance in the nature of 
original weapons and developments, data was not provided 
to the Japanese except after protracted negotiations and, 
on occasion, was subject to direct order of approval of 
Hitler. 

b. Manufacturing Ri ghts Agreement; 

In March 1944, a# a corollary to the Economic 
Agreement , Japan concluded with Germany an agreement couched 
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in general terms covering the exchange of manufacturing 
rights* That Agreement planned an application of lend-lease 
principles with no arrangements for immediate payment by 
either side until after the war* It was intended that as her 
contribution, Japan should supply many raw materials to 
Germany; in return, Japan would obtain from Germany materials, 
processes, manufacturing rights and technical assistance. 



point in the history of Japanese purchases from Germany, was 
necessitated by the virtual ending of surface blockade-* 
running* Because of the limited cargo space in submarines 
which thereafter carried out blockade running, it was 
necessary to concentrate on the exchange of plans, blueprints, 
manufacturing rights and small prototype equipment, rather 
than the actual purchase of machines, weapons and materiel* 



in the Bale to Japan of many processes and manufacturing 
rights. Originally— by order of Hitler— Japanese interests 
in Germany were restricted to such equipment as was in 
operational use. In January 1945 , however, Hitler reversed 
his decision and ordered that Japan be allowed access to all 
materiel and processes in Germany , even such as were still in 
the experimental and development stage* 



Hie March 1944 Agreement, which marked a turning 



The conclusion of the &aroh 1944 Agreement resulted 





♦ Patent flight s Agreemen t I 

In December 1944, Germany proposed a second 
agreement intended to cover the exchange of Inventions of 
importance to the war. That agreement was to go into effect 
one month after signature and was not to toe abrogated H untll 
6 months after the conclusion of the mutual conduct of the 
war of the two contracting parties. ,r The Agreement appears 
to have been di signed to protect the secrecy of inventions, 
knowledge, experience, methods and instructions regarding 
production, and to prevent confiscation of patents* It was 
thus complementary to the Manufacturing Rights Agreement* 
The Patent Rights Agreement was never signed, apparently 
because of an unwillingness on the part of Japan iahich de- 
layed negotiations until the end of the iiteropean war* 
d* Channels of liaison: 

In Germany technical liaison was channeled through 
the offices of the Japanese iviilltary and Naval Attaches in 
Berlin and technical assistants working on the staffs of those 
two Attach&s, In Japan a Joint Army-Navy Technical Application 
Committee was founded, the function of which was the coor- 
dination for both the Japanese Army and Navy of all 
technical material obtained from Germany* In spite of the 
assistance of that committee, however, there apparently 




mam 

was Borne duplication jf inquiry by the two service Be 

Paralleling the Tokyo committee and cooperating 
xvith the Japanese Attach* in Berlin, the Germans set up a 
"Committee on the Provisions of manufacturing Rights to 
Japan. 11 That committee was composed of representatives of 
the Foreign Office, Treasury, War Production Ministries and 
the National Defense Economic Off ie£, and v/orked under the 
chairmanship of the Relchsgruppe Industry* The committee 
received all Japanese proposals as to the acquisition of 
manufacturing rights for military material, although the 
Japanese could carry out prior negotiations with German 
officials or firms. Final authority rested with the High 
Command of the OKW. The Japanese service Attaches in Berlin, 
hov/ever, could negotiate contracts direct with German firms. 
For ordinary commercial non-war material needs the Japanese 
were free to make direct contact with German industry* 

To assist the Japanese in negotiations for German 
Air Force equipment, a special office— the Office of the 
Special Representative for Japan— had the task of advising 
ani assisting the Japanese in their requests and negotiations 
for German air equipment, including air defense equipment. 

In all cases Involving blockade runners, either 
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surface or underwater vessels, the trans-shipment to the 
Far East of documents and materiel purchased by Japanese 
representatives in Germany was tte responsibility of the 
German Mavy. 

Qhanne i s of supply ; 

The main channels of supply whereby information 
and materiel were exchanged between Europe and the Far East 
were i 

(i) Surface blockade runners and submarines. 

(ii) Mail by courier and parcel poet, 
presumably through diplomatic channels. 

(iii) Rail communication through Siberia. 

The volume of traffic carried by courier mail and parcel 
post through diplomatic channels cannot be determined. 
Quantity traffic by rail across Siberia was closed with 
the opening of the Rus so-German war, but, nevertheless, 
passage of personnel still continued after that date. 

In addition, the use of long-range aircraft was 
fully considered* One Italian aircraft In 1941 made a 
round-trip flight to Tokyo. From 1941 on negotiations 
were carried out to open an air route between Europe and the 
Far East. Germany planned that such flights should be made 
by the northern route; Japan, on the other hand, to avoid 
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Infringement of Soviet neutrality . opposed such a route 
and recommended in its place the utilization of a 
southern route. Because of this difference of opinion, 
and because of a lack of long-range German transport air- 
craft, no such transport flights were carried out. 

In the period 1941-1943 a large volume of two- 
way shipment was carried out oy surface blockade-runner s. 
The cessation of surface blockade running and the sub^ 
sequent loss of French Atlantic coast ports to submarine 
blockade runners greatly restricted interchange of material 
and information during 1944-1345, Although sor,ie submarines 
are known to have successfully made the trip between Surope 
and the Far Kast, the limited cargo space available restrict** 
ed the nv terial sent to Japan to blueprints, plans, small 
prototype equipment and special materials carrying the high- 
est priority; a small number >f technical personnel also were 
transported to the Far East by U-boat* 

f* Jaoan 1 s benefits from the Interchange s 

It must not be overlooked that while the prosecu- 
tion of the war was the primary objective of the exchanges 
to both Germany and Japan, Japan has greatly benefited from 
the exchanges* Her technical knowledge has been consider- 
ably strengthened and she has coincidentally acquired nater** 
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ial> technical processes and manufacturing rights which, 
unless appropriate counter-measures are taken, will "be of 
the greatest benefit to her peace-time industry. Particu- 
larly does this apply to the numerous patents and pro** 
cesses granted to Japan by Germany, although in certain 
instances such oatents and propesses may not have been 
Germany* e to give, 

go Technical aid ac quir ed by Japan in Europe 

Cf the information obtained by Japan from Germany, 
emphasis apoears to have been placed on improved defensive 
strategy > applied particularly to the direction of high- 
performance aircraft, warning devices and coast and ground 
defenses o Considered broadly, the information obtained by 
Japan appears to have fallen in the following categories, 
listed according to priority of Japanese interest: 

(i) Aircraft 

(ii) Electronics 

(iii) Naval equipment 

(iv) Land armament and ammunition 
' (v) Optical equipment 

(vl) manufacturing processes 

(vii) Special raw materials, manufactured mater- 
ials and technical literature. 





To assist in the development and production in Japan of 
equipment obtained In Germany, and to supervise Japanese 
production of \iar materiel, there was an interchange of 
technical personnel between the tv/o countries. German 
technical and production experts were shipped to work 
in the Par &ast; Japanese personnel were sent to Germany 
to train in German techniques and production methods and 
in some oases were able to return to the Far Sast after 
completion of such training. 

The body of the study consists of the progress 
and results of Japanese negotiations for German equipment 
and manufacturing techiAques. Information concerning the 
equipment for v&tich negotiations were carried out is 
contained in a series of Tabs attached as appendices to 
the study • 
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Performance and descriptive data Tor the aircraft, 
pov?er unite, and fuels covered in Section I will be 
found in TAB D* 
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SECTION I 



JET AMD ROCKET POWKH UNITS AH 13 FUELS 



Captured documents indicate that, as far back 

as 1941 : the Japanese were considering jet-propulsion as 
a means of powered flight, and that by early 1942 they 
had developed the theory of a turbo- Jet power unit, had 
the basic design of such a unit already completed ana 
had evolved the design of an aircraft— of the flying-wing 
type — powered by two turbo-jet units. The non-appearance 
of such aircraft and power units in the Far fiaetem war 
suggests that development from theory to production, was 
retarded by practical difficulties* This ie substantiated 
by a captured Japanese technician 1 8 notebook, dated 
iUarch 44 , which stated that the problems encountered 
with the turbo-jet pov/er unit ware "poor cooling; turbine 
blades fly off". In developing a turbo- jot unit f the 
Japanese apparently encountered the saine problems as 
those yhioh confronted the Germans, namely ^ the pro- 
duction of metaln capable of withstanding the high temper- 
atures involved., and, at the same tiroe. capable of being 
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easily machined and worked to the required form for 
turbi n e~bl&de s . 

It Is perhaps natural, therefore, that the 
Japanese should have attempted to profit to the utmost 
fro.ro German design and productive and operational ex- 
perience In the field of turbo-Jet aircraft, by obtaining 
blueprints, plans and sample equipment of turbo- Jet units- 
and of aircraft powered by such units— which the Germane 
had developed to a stage of practical production and 
operation. 

Limitations of altitude performance, together 
with relatively poor radar equipment, undoubtedly made 
the Japanese realize the vulnerability of the Empire to 
high-altitude daylight bombing. A possible answer lay 
in the fast-climbing German tt£~163 rocket-propelled 
interceptor; thus the Japanese developed an acute interest 
in that aircraft. An aircraft using chemical fuel pro- 
bably was a new technique to the Japanese, although they 
earlier had obtained information about German chemically- 
fuelled assisted take-off rockets. 

Jet- and rocket-propeiled aircraft probably 
had one other aspect which stimulated Japanese interest. 
Since the Jet aircraft used diesel~type fuel and the 




rocket aircraft chemical fuel, their large-scale development 
and employment would have offered some relief to a high- 
octane fuel economy which threatened to become serious 
when the Empire was Isolated from the oil-rich southern 
possessions* 

Information available from various sources 
bears considerable evidence of the trend of Japanese 
development in the fieldc of Jet- and rocket-propulsion. 
That evidence suggests that three main lines of develop- 
ment were being pursued: 

U) liquid rocket propulsion, 
(ii) turbo-Jet propulsion, and 

(lii) engine-Jet propulsion. 
In addition, solid rocket propulsion was developed to an 
operational stage , as Is evidenced by the Baka. 

In the fields of turbo-jet propulsion research, 
a captured document reports on the results of experiments 
during the period April 41 - March 42 as carried out at 
the Naval Air Technical Depot, presumably at Xokosuka. 
That document, stated to be the sixth report on the sub- 
ject, includes a theoretical treatment of pressure and 
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temperature distribution in & turbo-jet unit together 
with an analysis of the thermodynamics of such a unit. 
The report concludes with a schematic diagram of a turbo- 
jet unit, together with a tailless aircraft powered by 
two such unite, 

• A notebook dated 16 March 44 captured in the 
Philippines contains notes on various experimental jet 
and rocket units. Included in those notes is a very 
elementary diagram of a turbo-Jet unit which was stated 
to be under research at the Air Technical Depot < again 
presumably Yokosuka) and stated that the defects in that 
unit were poor oooling and the fact that the turbine-blades 
flew off • 

Japanese research on engine-driven Jet units 
apparently leaned heavily on Campini f s research and 
development in that field. A document dated 13 January 42, 
captured on Sal pan, is a report on the theoretical and 
experimental data of a Camplni type unit as a power unit 
for aircraft. The document is a discussion of the 
Carapini method of Jet-propuleion and its possible im- 
provement • Although no work with actual installations 
was mentioned, the belief was expressed that, by intro- 
ducing a combustion chamber at the rear of the blower 3 an 
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Improvement of thrust could be obtained. The document 
contains detailed calculations and graph® of the propul- 
sion efficiency of a Oampini type unit and suggests that, 
at the time of the report , the Japanese had a metallurgical 
problem in that they apparently haa not developed metals 
able to stand up to the high temperatures of a Jet-propul- 
sion system. The report also includes a sketch of an 
aircraft powered by two Oampini units driven by a common 
2 f 000 hp engine mounted in the fuselage a Those experiments 
also apparently were being carried out at Yokosuka. 



drawings of two Oampini type units. One ? reportedly in- 
vented by a Ltt Gol. Tanegashima, incorporated a combustion 
chamber at the rear of the air blower. The other, powered 
by a low-power internal combustion engine had, according 
to the sketch, no such combustion chamber and was intended 
only as an auxiliary power unit. It was stated in the 
notebook that the unit was to be mounted below the bomb 
bay of a twin-engined bomber when high speed at low altitude 
was required. Yet another captured document refers to a 
Oampini type Jet unit using a 2*000 hp internal combustion 
engine. 



The notebook captured in the Philippines had 






m 



The evidence suggests that Japanese development 



of Campini type units was directed to the development of 
two type b of unit* Ones powered by a low horsepower 
engine, was to be used as an auxiliary power unit, pro- 
bably for twin-engined aircraft; the other, using a high 
powered engine, was to be used as a straight power unit. 



msnts in the field of liquid- .rocket propulsion • However, 
a P/W who appears to be reliable and very knowledgeable, 
referred in interrogation to li 8hu 3ui % a small piloted 
interceptor, fired from & ramp mounted on a turntable 
and capable of climbing to 10,000 faetere in 3 minutes* 
The P/Vi stated that the propulsion unit of this inter- 
ceptor was not, to his belief, of the solid rocket type 
as used in the Baka and that the interceptor, which has 
a single fin and rudder, was a modified German design* 
The very high rate of climb suggests the use of & 
Xiquid-roelcet propulsion unit, and if, as the P/W suggested, 
it was based on German design, the unit possibly may have 
bean of the Walter type, using hydrogen peroxide for fuel* 

Initial Japanese interest in German jet technique 

w&i5 in respect to assisted take-off rocket a ae used on the 



There is little evidence of Japanese develop- 
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JU-88 bomber* In early September 1945, Japanese representa- 
tives In Berlin requested information concerning those 
rocket 0) an& > as of that &ate 5 appeared to be under the 
Impression that the rocketa used a solid powder propellant, 
rather than concentrated hydrogen peroxide and a catalyst. 
In the following November it was intended to dispatch 
specimen rockets to Japan at the earliest opportunity. 
Information on the nature and properties of T~Stoff and 
the catalyst (2-Stoff — potassium permanganate) was obtained 
and negotiations for manufacturing rights, presumably for 
the assisted take-off rockets* were undertaken* 

At the beginning of 1944 f the GaF High Command 
first revealed to the Japanese in Berlin the secret Jet- 
and rocket-* propelled fighters. The Japanese lost no time 
in availing themselves of this willingness on the part of 
the Germans to divulge information on jet and rocket air- 
craft. An official request for information was made by 
Japanese representatives in Berlin^ and, in March 44, 
Hitler and Goring decided that the information should be 
made a^ > '&ilable to Japan. 

According to a letter from Milch to Goring, 
dated 1 April 44, discussion between Japanese and German 
representatives led to the formulation of Japanese requests 
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for (i) Messersehmitt Jet technicians to be sent to 
Japan, (li) the training of Japanese technicians In 
Germany, and (ill) the purchase by Japan of manufacturing 
rights for the construction under license of the B 
and ME«262 JW1. In making those requests the Japanese 
were availing themselves of the terms of a Hitler order 
that Japan must be given extensive information concerning 
future German development s, and of the fact that, in the 
preceding January f Goring had expressed agreement in 
principle with the idea of close Japanese- German collabora- 
tion a 8 regards the latest types of German aircraft and 
their manufacture ♦ The Japanese requests were placed 
before Goring for a decision. By the beginning of April 44, 
descriptions! survey sketches and illustrations of the 
MJfi-163 B and ME- 262 A-l already had been turned over to 
Japanese representatives in Germany, although those air- 
craft still were only under test. 

Initially, there appears to have been duplica- 
tion of inquiry by the Japanese Army and Navy. The 
Germans commented on this state of affairs, pointing 
out that they had no intention of making agreements 
separately with the tivo services and that it would seem 
advisable for one service to take oomplete charge of the 
negotiations. 
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Apparently as a result of discussions It was 



decided that the Navy, which had principally undertaken 
research in Jet propulsion technique and had made con- 
siderable progress, was to assume responsibility for 
negotiations with Germany in relation to techniques, 
securing of production plans, and the training and pro- 
curing of technicians, but it wag proposed that there 
should be joint Army/Navy research. In line with that 
decision j an Array/N&vy agreement was concluded for the 
purpose of coordinating research on rocket aircraft* 



talned direct contact with Germany, particularly on the 
J4&-163* The bulk of technical material, however, was 
collated by Naval personnel or by the Army and Navy 
Jointly. 



in various types of jet and rocket propulsion aircraft 
are diffioult to define and the evidence is somewhat 
contradictory. The Navy apparently was primarily 
responsible for developing the general techniques in 
Japan, while both services were to produce the aircraft* 
It is probable that both services were attempting to 
produce both jet- and rocket-propelled aircraft. 



In spite of this understanding, the Army main 



The specific interests of the two services 
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Around April 44 negotiations were under way to 
allow the Japanese to purchase manufacturing rights for 
the Walter propulsion unlt ? the ufi-163 fuselage, the 
turbo-jet propulsion unit (presumably the Junkers model > 
although attempts were being made also to obtain the BMW 
type) arid, in addition, two complete mE-165 aircraft; the 
negotiations also were to provide the Japanese with all 
the results of testing and -experience of the German 
manufacturing companies* In May, the Germane agreed to 
release manufacturing rights for the ME«262 fuselage, but 
at that time negotiations were not successfully concluded, 
possibly because considerable modification of the ME-262 
waa necessary as a result of trial flights* Plans for 
the aircraft were to be made available to the Japanese 
in the fall. 

Captured OKL archives indicate that the GAP 
High Command then suffered a change of heart with regard 
to release of plans and detail o of ite jet- and rocket- 
propelled aircraft. Although both Hitler and Goring 
apparently had made verbal decisions early in 1944 that 
the Japanese should be expo Bad to jet and rocket propulelon 
techniques, a letter of mid-June stated that, on orders 
from Goring, no data v/as to leave the appropriate German 




aircraft factories, even if a contra 
rights had been concluded, until receipt of special 
instructions from the German Air Ministry* It was not 
until July that orders were issued :?or tho preparation and 
handing over t^ tho Japanese representatives in Germany 
of sets of blueprints and drawings for the manufacture 
of the aircraft, propulsion units and chemical fuels. 
The sets of blueprints and drawings were to be sent to 
Japan as individual sets on different U-boats* On 22 July, 
G^rin? approved the granting of licensee to Japan for the 
delivery of 1 M£~163 and 1 as "sample aircraft. 

Security considerations still apparently were 
of the greatest concern to the Germans. A 21 August 
letter stated that the release of the sample fclE~163 and 
fti£-26&, although approved, was not to become effective 
until the OKL had taken all necessary safety measures to 
preserve the security of the equipment. Those measure e 
included making certain that, in emergency, the entire 
shipment of parts could be destroyed immediately so that 
none should fail into enemy hands. 

On 28 August the OKL t?as notified once again 
that the Japanese had requested the release of one ME-163 
and one to be transported to the Far East by a U-boat 
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already In Germany. Japanese hopee suffered a setback at 
this time, as Hitler refused the release of the aircraft, 
A 16 September letter clarified this refusal^ stating that 
it was only temporary and was made because the aircraft 
were not fully developed from a technical standpoint. At 
the same time, this order authorized the continuance of 
the surrender to Japan of manufacturing rights and the 
necessary plans for the aircraft and their power units . 
By late September* the OKL had decided t'hat in view of 
the limited transport space available, deliveries of 
sample aircraft to Japan would have to be dropped, but 
that necessary plane and sample power units, together with 
some of the individual parts of the power units which were 
especially difficult to manufacture, should be released 
for tr asportation to the Far East, probably during 
October. Hitler reversed his decision early in October 
and ordered that deliveries were to be carried out with- 
out limitation* By this time, however, transportation was 
no longer possible and it seems fairly clear that sample 
equipment of the aircraft and their power units never 
reached the Far East, 





Japanese negotiations with Me sser echini tt regarding Jet-. 

toessersohmitt officials have provided the 
following information on Japanese negotiations with 
respect to that company's Jet- and rocket-propelled air- 
craft. 

At the beginning of 1944 the Japanese suggested 
the manufacture under license in Japan of the kE-163 and 
MEU262; production in the Far East was to be carried out 
under the supervision of German engineers. In addition, 
Messersohmltt specialists were to go to Japan to super- 
vise development there of Messersohmltt high-speed air- 
craft. In those negotiations the lead was taken by the 
Japanese Navy* 

It became clear during the negotiations that the 
Japanese could not build the M1S-163 and Hfi-262 without 
compulsory modifi cations j they therefore required special- 
ists who would supervise manufacture in accordance with 
those modifications. The modifications were necessary 
because of Japanese ignorance of German production methods, 
because of a lack of skilled workers, and because of a 
lack in Japan of certain special materials, among which 
thin sheet steel was outstanding. That material was used 




for the none of the ME~S62j sine© Japanese sheet steel 
manufacturing processes v/ere ino&pablo.of producing sheet 
steel of the necessary thinness and resilience, the nose 
of the Japanese produced was to be made of duralumin* 

The reaeon for Japanese limitations in the field of thin 
sheet at eel wao not a lac% of raw materials, but ignorance 
of production methods and a lack of skilled supervisory 
personnel. 

Apparently it seemed essential to the Japanese 
that they be independent in the production of every 
component for both aircraft* They therefore bought 
manufacturing licensee not only for the fuselages and 
vilngs of the two aircraft, but also for production of all 
components* In particular did they show an interest in 
the plywood .process involving the strengthening of v7ood 
by the moulding of veneer strips glued v/ith Togo film* 
A license for that process wae acquired and Japanese 
experts received training in the necessary techniques. 

The impressions of the kiesssrsohzaitt officials 
v/ith regard, to the negotiations with Japan can be summarized 
as follows; 

a* It vi fx 3 obvious that the Japanese intended 
production of the ME«268 3 after several major changes 
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in construction had been effected; 

jb t Production was intended on a limited scale- 
only; 

o. The Japanese apparently did not intend to 
build the MIS~163 ? relevant documents being needed 
for study purposes only; 

&• The intensity with which the Japanese demanded 
a license for the plywood process indicated tha 
importance which they placed on plywood development; 

e* Under the most favorable conditions, the 
earliest date for mass production of the 
must be estimated at l| years after arrival of the 
necessary documents in the Far East, 
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Tire ME-16ff: 

Immediately on receipt of information about 
Jet and rocket development in Germany, the Japanese in 
Germany began to show the greatest interest in the ME-163. 
In mid-May Japanese naval representatives in Berlin were 
negotiating for complete production plane for the ME-163 5 
and for the transfer to Japan of technicians fully 
familiar with design and production of the aircraft 
and its propulsion unit* By mid-August a considerable 
amount of detailed material on the M&-163 possibly had 
arrived in Tokyo* 

A captured file of Eleotrochemische Werke^ 
MiSnchen — manufacturers of liquid-rocket chemical fuels- 
contains documents which Indicate a strong probability 
that plans for the Walter HWK 109-509 power unit of the 
ME-1S3 arrived in Japan. Contained in that file is a 
letter of 9 August 1944, from 'Walter's Berlin office, 
which quoted a 13 July order from the German Air Ministry 
to manufacturers of Jet and rocket-aircraft and power 
units that delivery of drawings should take place ? re- 
gardless of the signing of agreements covering manufactur- 
ing rights* Walter 1 a letter continued with the statement 
that the Walter factory at Kiel already had delivered to 




the Japanese In Berlin all drawings, including ten sets 
of plane and a complete plan of the works. It is probable 
that the drawings and plane were handed over to Japanese 
representatives in Berlin on 13 July, the date on which 
those representatives received all drawings In connection 
with the manufacture of liquid rocket chemical fuels* It 
is probable that those plans were shipped from Europe 
during the next month* Since they were in ten-copy, at 
least one set of drawings for the Walter HWK 109-509 must 
have arrived in the Far East by the end of the year* 

Further information was given to the Japanese 
in regard to the use of beech plywood for the main wing 
akin 5 and on thicknesses of the si; in at various points 
along the x^iiig* Information on the adhesj.ves used for 
the wooden parts of the aircraft, and concerning the 
process for manufacturing main wing spare and laminated 
wing surfaces, and the repair of wings also was provided* 
In September-October the Japanese representatives first 
learned some detail of the ME-1S3 0. 

Still further detailed Information on the 
MSU163 and of the handling of its chemical fuels, including 
the base installations necessary, was requested by the 
Japanese in November • Those requests, in conjunction with 





the detailed information already supplied by the Germans, 
suggest that, although not In possession of blueprints, 
Tokyo nevertheless was attempting to build at least an 
experimental copy of the ME-163 on the basis of the 
information available, and anticipated operations by 
MS-163 1 s at some future date* Further evidence of 
anticipated development of the MK-163 in Japan is pro- 
vided by evldenoe of a Japanese request for information 
on ME-163 tactics and German methods of ground control* 



under interrogation, that the first Japanese k£-163 f or 
a copy of that aircraft, had made a powered test-flight 
in December 44. That information, which was quite un- 
expected, was received from the German Ambassador In Tokyo. 

In January 45, Japanese interest appears to 
have been centered on the iiE-163 Co* Strenuous efforts 
were made for dispatch to Japan of the techniques of the 
JU-248, together with sketches of the aircraft showing 
the principal parts and points of difference from earlier 
types. Arrangements were also made for the transfer of 



**Thie aircraft also was referred to as the JU-248, 
JU (MS) -263 and 8-263* 



General Keseler, who was captured en route to 
Tokyo> where he was to become German Air Attach!, stated, 
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German technicians to the Par Kast ? first priority being 
given to a Meesersohmitt assembly foreman, with an engineer 
familiar with plane for the JU-248 as second priority. 

It seems clear that Japan appreciated the 
possibilities of the MSU163 as a defensive weapon against 
B-29 attacks ? where its high rate of climb would be of the 
greatest value, 'While its limited endurance was dis- 
advantageous, against this must be weighted the fact that 
many of Japan 1 s primary targets for air attack were in 
coastal areas* With limited radar warning, a fast-climbing 
fighter was essential* Also the use of an aircraft powered 
by chemical fuels would help alleviate a tight aviation 
fuel situation* It is probable, therefore, that strenuous 
efforts were made to reproduce the ME-163 in Japan* Al- 
though no sample aircraft, and probably no complete set of 
blueprints for the aircraft arrived in the Far £ast, the 
information available probably was sufficient to allow 
of attempted construction of the aircraft* Apparently, 
however, the experiments were not successfully completed* 
No positive identification of the MK-163 was reported by 
combat crews operating over Japan, nor were any identified 
on photographic cover* 

A Japanese aircraft technician captured in the 
Philippines made reference to a small, faet-cllmbing 
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interceptor to which the name "Shu Sui" had been given by 
the Japanese. He stated that the propulsion unit of that 
aircraft, a specimen of whloh ha had seen at the Xokosuka 
experimental base, was of a rocket type, but not of the 
solid rocket type used In the Baka. The rate of climb which 
he attributed to "Shu Sui a suggested a liquid rocket 
propulsion unit. 

Preliminary reports of Allied occupation of Yoko- 
euka made referenoe to the presenoe there of bat-like flying 
wings. According to U.S. Navy reports of a preliminary 
survey of the Yokosuka Technical Air Arsenal, an unspecified 
number of "Shu Sui" liquid rocket Jet fighters modeled after 
the ME-163 had been found in the flight test stage. 

No discussion of the possibility of successful 
development of the ME-163 in Japan oan, however, be 
divorced from consideration of successful development of 
the associated chemical fuels. It would have benefited 
the Japanese little to reach the production stage with 
the ME-163, if they were unable to master the problems 
of large-scale manufacture, transportation and storage 
* of the chemical fuels. Those problems were ©any and 
complex, as is fully evident from German experience in 
this field. 

, -45- 
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The Japanese representatives in Germany apparently 
first became aware of the employment of oonoent rated 
hydrogen peroxide (T«Stoff) in conneotlon with the use by 
the GAF of that material in conjunction with permanganate 
(Z-Stoff) for rocket-assisted take-off. The Japanese pur- 
chased samples of suoh assisted take-off equipment and, 
in conjunction with that purchase, became cognizant of 
T~ and Z-Stoff. 

It was not until the Japanese became exposed to 
the mE-163 that they received information as to the employ- 
ment of concentrated hydrogen peroxide as a fuel for that 
aircraft ♦ There is evidence to suggest, however, that 
production of hydrogen peroxide may already at that time 
have been under way in Japan, although the Japanese are 
thought to have been experiencing difficulties in its 
production. 

In the spring of 1944 Japanese representatives 
In Germany entered Into negotiations with the appropriate 
German firms for purchase of manufacturing rights for B- , 
C- and T~8toff . Agreements were not signed until 



♦The nature, characteristics and manufacture of liquid 
rocket chemical fuels are briefly discussed in TAB D, 



14 Deo ember 44. However, at an early stage in the nego- 
tiations, orders were issued by the Oer^an Air Ministry 
to the effect that the handing-over to the Japanese of 
blueprints and plans was not to await the signing of an 
agreement 9 but was to take place forthwith. 

A captured file of Ghemiache Fabric Grsr&thofen 
contains a series of letters and documents which indicate 
that the Japanese representatives in Germany on 13 July 44 
received all the drawings and plans for fi- , 0- and T~8to£f 
manufacturing installations. It presumably was those plans 
which were discussed by Nakai and German scientist 8 cn the 
oooaeion of Nakai'e visit on 24 July to Hollriegelskreuth, 
the German hydrogen peroxide pilot plant • During that 
visit the German scientists showed. to NaKai, and dis- 
cussed with him, the operating peroxide concentration 
plant, discussed the apparatus of the plant stage by 
stage in full detail- -including the materials used in 
construction and special requirements of each individual 
piece of apparatus— and repeatedly went over the manu- 
facturing process and techniques in conjunction with the 
plane supplied to the Japanese. The letter reporting on 
Hakai*G 24 July visit made it clear that Nakai's inspection 
and discussions were only in respect of the concentration 
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plant, and did not cover production by the electrolysis 
method of the original 35# hydrogen peroxide from which 
concentration to 80- 85$ peroxide (T- St off) was carried out* 
It should be pointed out, however 9 that available evidence 
indicates that the Japanese already knew how to manufacture 
low~conoentrate peroxide— a standard commercial product— 
and that their main concern wae with the concentration 
process. The Riedel- Sobering electrolysis process for 
manufacture of 30-35$ commercial peroxide was purchased 
by Japanese interests several years before the war. 
Specifically, the captured file contained the following 
information: 

(i) A 29 April 44 letter date lined Hollrelgels- 
kreuth which referred to a discussion at the Air 
Ministry between KU/t representatives and representa- 
tives of Messersehmltt, Junkers, BMW 9 Walter and 
JSlektrocheraisohe Werke Munohen, apparently held on 
28 April. The letter referred to a Hitler order 
according to which Japan was to have access to the 
newest OAF developments. Under terms of that order 
all plans for Japan were to be ready by 10 June 44, 
and were to include drawings and descriptions for 
the concentration plants for B- and C~ Stoff manufacture. 



-48- 




A 31 July 44 letter from Kojima to 
Slefctrochemisohe Werke ttunohen, which made refer- 
ence to Nakai*a visit — presumably that on the 
24th«~and offered thanks for the description a and 
plans* Replying to that letter on 2 August, EWJft 
expressed their hopes that the plans given to 
Nakai- -which were stated to be necessary for 
production — would clarify unspecified questions 
which previously had been raised. 

(Hi) A 20 September 44 latter from Walter, 
Berlin which referred to the negotiations in 
progress with the Japanese* and mentioned 
specix'lcally; 

(a) First discussions were held at the 
Air Ministry on 22 April* 

(b) A letter from the German Mr Ministry 
dated 15 July* which stated that plans were to 
be handed over to the Japanese whether or not 
an agreement had been concluded; 

(c) Copies of appropriate agreements 
were to be handed to Japanese representatives 
in Berlin on 28 August; 

(d) Plans v*ere given to Harke and Nakai 

at the German Air Ministry on 13 July 44. Walter 




held the original receipts for those plans 
and included copies thereof with the 20 
September letter. 

The receipt b referred to under item (d) above, 
are signed by Nakal and dated 13 July. They refer to 
material received in connection with agreements MZ-2 
(with EWM for T- St off) and MZ-3 (with Cheiflisohe Fabrik 
Gersthof en for B- and CUStof f) . In them Nakal acknow- 
ledges reoeipt, in duplicate, of the following: 

(a) Description of the T-Stoff process; 

(b) Description of apparatus for the T-Stoff 
concentration plant; 

(o) A list of drawings for the T-Stoff con- 
centration plant (21 drawings for the B» and G-Stoff 
plants) • 

The file also contains a draft of the agreement 
signed by the Japanese for manufacturing rights for B- 
and C-Stoff, and, as an annex to that agreement, lists 
the material Japan is to receive upon its signing. That 
material includes a description of the process, consisting 
of some 40 pages (apparently from content matter the 
lengthy document which appears at the end of the captured 
file) and, in addition, 21 drawings for B- and G-Stoff 



-50- 



UNGMHED 



plants, The description and drawings refer to a plant 
with a capacity of 500 tons per month of B-Stof f and 
corresponding quantities of G~Stoff. It presumably was 
a duplicate set of those 21 drawings which was received 
by Nakai on 13 July* The drawings are as follows: 

1. Layout 

2* Reaction .tower 

3* Sreotion of NHg evaporator 

4. KH3 - extraction column 

5* NH3 ~ rotation evaporator 

8* Reflux cooler for NH3 column 

7. MH3 condenser 

8* NH3 recooler 

9o Evaporator for salt evaporator 
10 • Rotation evaporator for salt evaporator 
11. Salt evaporator pump 
IS. Porcelain funnel 
IS, Fractionation column 

14. Grout) salt evaporator - general drawing 

1 5 * Pr eco no en t rat i on 

16* Schema for preconcentration 

17* Rotation evaporator for preconcentration 

18* Return condenser for preconcentration 






19. 



Final concentration 



20 • Scheme for concentration 

21* flotation evaporator for final concentration 

Those document b clearly indicate that by 13 July 
Japanese representatives in Berlin were in possession of 
description a of the manufacturing process and appropriate 
drawings of the plant and various apparatus for the 
manufacture of chemical fuels* If this is so, then it 
ig more than likely that those plana and descriptions 
were shipped from Europe at the earliest opportunity, As 
the material handed to Hakai on 13 July was in duplicate, 
it seems logical to assume that complete sets of the 
material were carried on at least two U-boats* It thus 
appears probable that at least one set of descriptions 
of the manufacturing process and drawings of the necessary 
plant for chemical fuels production arrived in the Par Kast* 



visited a T-Stoff manufacturing plant in Germany and 
obtained detailed information regarding its manufacture. 
During the following month they mads a seven-day personal 
study of the new German B«Stoff plant at Gersthofen and 
obtained information on <i) the plant used at the factory, 
(11) production schedules and (ill) detailed measurements 



In October , Japanese representatives in Germany 
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of the apparatus* This information was supplemented by 
study of the apparatus, flow sheets, details of the tanks 
employed in the apparatus, the raw materials needed for 
the process, and details of the method of operation with 
particular reference to pressures and temperatures, and 
investigations of the method of titration and the method 
of production of C«Stoff, the analysis of that material, 
and the number of staff required for production. 

The D-86 catalyst used in connection with T- and 
C-Stoff also was the subject of Japanese investigation 
in August. Investigation covered the weights of the 
various raw materials 'required and its method of pro- 
duction in the stick form in which it was used in Germany* 
A supplementary investigation in September, covered further 
points about the method of manufacturing D~86 which had 
been gathered since the earlier study. The Japanese are 
known to have had contacts with Dr. Deraant, the chemical 
engineer in charge of all rocket experiments under the 
direct control of the German Air Ministry. 

Documentary evidence indicates that plans for 
the German experimental plants were handed to Japanese 
representatives in Germany in July 44, and that, before 
the end of that month, Nakal had visited the German pilot 
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plant and had discussed manufacturing techniques and plant 
Installation in soma detail. It seems probable that some 
of those plans and of the Info mat Ion gathered by Nakai 
were Included in the cargoes of one or more of the U-boat e 
which may have left Europe late in the summer of 1944 and 
arrived in the Far East by the end of the year* If such 
be the case, it seems possible that that information may 
have been adequate to enable the Japanese to build and 
operate plants for the large- scale manufacture of liquid 
rocket chemical fuels* 



to liquid roe&et chemical fuels — that of storage and 
transportation* There is ample evidence that much 
experimentation was necessary before those problems 
satisfactorily could be met* Germany eventually arrived 
at the employment of pure aluminum containers for T-Stoff 
and of mild steel containers lined with Oppanol for B- 
and C-Stoff« German experience in this direction was 
made available to the Japanese in Germany • 



One other problem faced the Germans with regard 
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It was early in 1944 that Japanese representa- 
tives in Germany apparently first became aware of German 
development of the ME-262* While it appears that the 
Japanese were fully aware of the &&U262, nevertheless, 
their primary interest initially lay in the M&-163. This 
may have been a result of the features of the M&-163 whioh 
made it an aircraft particularly suitable for use in de- 
fense of Japan against air attack * Alternatively > however, 
it may be that Japan believed that success wao imminent 
with its own development of turbo-jet units and of air- 
craft powered by such units. Documentary evidence indi- 
cates that such development had been in progress in the 
Far East since at least 1941* The Japanese representatives 
in Germany, however, continued to obtain information about 
the ME-2S2, and negotiations for manufacturing rights for 
the MS-163 were paralleled by similar negotiations in 
respect to the ME-262 and German turbo-Jet unite. 

The 1 April 44 letter from Milch to Goring, 
referring to Hitler and Goring decisions with regard to 
Germans-Japanese collaboration* indicated close Japanese 
Interest in the tfE-262 A~l„ The letter stated that, in 
accordance with Hitler* s order, descriptions, survey 
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sketches and illustrations of the A-l sub- type already- 
had been turned ovor to the Japanese. It is believed 
that those sketches and descriptive material wex»e 
successfully transported to Japan, arriving there by 
the fall of 1944 . 



for the and it© power unit followed a pattern 

identioal with those for the J&E-1S5. In June 44, the 
aircraft and industrial manufacturing rights were released 
to Japan, the delivery, however? being subject to special. 



eentatives visited production centers, where 

Brlngewald—ln charge of k£«262 production in Germany — 
lectured them on the construction and special features of 
the aircraft* According to Bringewald, the Japanese 
showed particular interest in the use of wood for certain 
parts of the MK-262* In mid-July, Messersohmitt was 
ordered to prepare sets of traceable drawings and blue- 
prints to be handed over to the Japanese for transporta- 
tion to the Par East; later in the iconth Goring approved 
the handing over to Japan of a sample ME-262, In late 
August, however, Hitler reversed his original decision 
and refused the release of a sample ME- 262 to Japan* 



Japanese negotiations for manufacturing rights 



orders from Goring* During that month, Japanese repre- 
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Meantime j preparation and delivery of necessary blueprints 
and plans proceeded, although delivery to the Japanese 
continued to be subject to orders from Goring* It was 
not until October 44 that Hitler released the MiiU262o 
The necessary contract with Messersohmltt for sale to 
Japan of manufacturing rights finally was signed in 
December 44. 

One of Meseerschmitt 1 s principal planning 
engineers has stated that he and four other Messerschmitt 
employees were the only ones who knew of a plant to 
transmit to Japan complete technical and production plans 
for the M2-262. Plans were delivered^ in October 44, to 
Dr* Thun~head of Messersohmltt 8 s foreign export branch — 
at Jettingen; a Japanese representative was present on 
that occasion. According to German Air Ministry records, 
sample parts and accessories for the mK-262 scheduled for 
delivery to Japan were still held by Messerschmitt in 
mid- September 44; their delivery to the Far East ^ there- 
fore j is very unlikely. This suggests that the only 
drawings to reach Japan concerning the ME- 26 2 v^ere the 
preliminary survey sketches and illustrations of the A~l 
sub- type which may have arrived in the fall of 1944* 

There is evidence that the Japanese Army intended 
to go into large-scale manufacture of the M&«262, Under 
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terms of the Array *s contract with Meanerechmitt, the 
principal v/ork of von Ghlingenaperg,, a Messerechmitt 
technician detailed for transfer to Japan, was to be that 
of directing the design of short-range? fighters and long- 
range bombers at Kawasaki; as far as possible, the Anay 
also desired to have him direct the conversion* presumably 
of existing aircraft factories, to the manufacture of the 
ME-262* 



the Germans that only the Army was planning production 
of the MK-262 and requested investigation for the Army of 
two production plane for that aircraft, one for 100 air- 
craft a month, the other for 500. Meantime, the Japanese 
were making arrangements for the transfer to Japan of 
Bringewald, a Messerschmltt technician who was to direct 
manufacture of the ME~262 in the Far Eaet. At that time 
it appears that the Army was putting the greatest emphasis 
on the improvement of the ME- 262 fuselage and the Jumo-004 
propulsion unite Nevertheless, first of all, attempts 
were being made rapidly to perfect the ME-163, principally 
as a means of high altitude defense* 

It is evident that Japan received little detailed 
information on the construction of the ME~262* However* 



In late October the Japanese in Berlin advised 




German tactical employment and ground organization of 
ME-262 fighter unite were closely studied by Japanese 
representatives and full information on performance 
characteristics and tactics was obtained. 

8ringewald ? the Messerschmltt civilian technician, 
and Ruf, a Meseersohmltt uxpart on procurement of industrial 
machinery; left for Japan in the U-234 and were captured 
when that U-boat surrendered to Allied forces* They 
carried with them blueprints and plans necessary for the 
eettlng up in Japan of factories adequate for the produc- 
tion of 500 MK-262's a month* They calculated that it 
would take at least 1& years after their arrival before 
the firat ME-262 would come off the production line and 
that it would require 3,000,000 man-hours to get the 
factory ready for production. They further stated that 
two Japanese engineers in Germany had given information 
that the Japanese were working on a turbo-jet unit but 
were meeting with continuous dif fieultles» It was the 
opinion of Bringewald and Ruf that the Japanese were not 
capable of building the MS-262 without receiving complete 
specifications and technical supervision from German 
special! sfc a. They were convinced that the Japanese did 
not have sufficient data and information to build the 
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since no parts of the aircraft or its propulsion 
unite had been Bent: to Japan* nor v/as there- in J&par; 
any German specialist who could provide the necessary 
assl stance. 

It seems possible* however, that the Japanese, 
if they had been able to develop a turbo-jet unit to tho 
operational stage, might have built an aircraft which, 
although not a copy of the vms based on that air- 

craft. The success or otherwise of such experiments 
obviously depended on the successful development of a 
turbo- Jet unit* That, in turn, undoubtedly was greatly 
influenoed by the extent of the information available in 
Japan on the design and construction of German turbo-jet 
units, on the difficulties encountered by Germany in their 
development and of the methods by which each difficulties 
were overcome* While only the Jume-004 was used in the 
the BtoYJ-003 basically is of similar design, and 
information available in Japan on either of these turbo- 
jet units w&b a potential source of assistance to the 
Japanese in their own experiments* 
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The and KHU163 ; 

There is no evidence that the Japanese entered 
into negotiations for the purchase of manufacturing 
rights for the AR-234 or the HK-162, nor is there any 
indication that plane or blueprints for the aircraft were 
handed to Japanese representatives in Germany • The evidence 
suggests that the Japanese did not contemplate production 
of either of these aircraft* 

The JU-2S7: 

The JU«387 ? a high-speed bomber powered by six 
turbo- Jet units arranged in groups of three under each wing, 
was still in the development stage at the end of the t*ar 
and only brief test flights had been carried out* In a 
5 January 45 letter, the German Air Ministry notified 
Otani that, if eo desired, manufacturing rights for the 
JU-287 could be made available to Japan* There ie no 
evidence to suggest any interest by the Japanese in thie 
high-speed bomber* 
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Japanese interest in German turbo-jet units 
developed as part and parcel of the interest in the ME-262. 
As has been noted ataove^ by 1 April 44 the Japanese had, 
in accordance ?/ith an order by Hitler ? received general 
descriptions, survey sketches and Illustrations of the 
MK-163 B and ME-262 A-l. It must be assumed that inoluded 
in the material on the ME-262 was Information concerning 
its turbo-Jet units. In any event, the 1 April letter 
from Milch to Goring included the Jumo-004 B~l among the 
subject matter for cooperation in the field of Jet-propul- 
sion and rocket aircraft development* 



with the Junkers firm for purchase of manufacturing rights 
for the Jumc-004; parallel negotiations were carried on 
for the BMW-003, Those negotiations followed the pattern 
of those for the ME-163 and ME-262, in that they were 
subject to a change of heart on the part of Hitler ? which 
delayed delivery of sample equipment to the Japanese in 
Grermany until October 44* However, in mid-July, BMW 
and Junkers were instructed to prepare drawings and blue- 
prints of their respective turbo- Jet unite, as txvuisporta- 
tion to Japan was expected shortly to be available; one 



The Japanese thereupon entered into negotiations 
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set of drawings in each ease was to q^yas^ 
to the Japanese in Berlin by ths middle of July* There 
is no positive evidence that any blueprints of turbojet 
units did arrive in the Far fiast* Agreement a for the 
purchase of manufacturing ri gilts ?;er© not signed until 
December 44. However > it is possible that some blueprints 
were handed over prior to the conclusion of negotiations-- 
as was the ease with the Walter power unit- -and saay have 
been carried to Japan by submarine* 



personnels the Junkers firm apparently was unable to 
supply a skilled technician to supervise production in 
Japan of the Jumo»004, and, presumably, the Bisw~003» It 
was for this reason that Sohomerus--a Moseersohaitt tsohni- 
clan lost on a German submarine early in 1945-~w&s detailed 
to collect information on production of turbo-jet units 
and act in a supervisory capacity in the Far Saafc* 



extensive research in methods of manufacturing turbo-Jet 
units. Among the points discussed by them with BMVK and 
Junkers were large-scale production methods for turbine 
and compressor blades, measures for prevention of damage 
due to vibration of those blades, and German methods of 



Because of a reported shortage of t 
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Japanese technicians in Gterra&ny 



y carried on 
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cooling turbine-blades. 

It would appear that, without a basic under- 
standing of the principles of turbo-jet propulsion, the 
scant information received by the Japanese would not be 
adequate for the construction of a turbo-jet unit based 
on German designs* However, in assessing the value of 
the information obtained in Germany, it must be remembered 
that as far back as 1941 the Japanese had, at least on 
paper, designed a turbo-Jet unit, had carried out theoreti- 
cal calculations of temperature and pressure distribution 
in such a unit, aad had designed a tailless aircraft to 
be powered by two such units. Furthermore, the captured 
March 44 notebook indicated that Japanese development of 
turbo- Jet units had progressed to the stage where experi- 
mental production was in hando According to that notebook 
the Japanese were encountering considerable difficulties 
in their researches, a fact which is corroborated by 
statements made by Bringewald and Huf, the Messerschmitt 
technicians. It ie possible that the information obtained 
in Germany may have provided sufficient information to 
enable the Japanese to overcome the difficulties en- 
countered in their own development of turbo-jet units* 
U.S* Navy cables report the discovery at the Yokosuka 






Technical Air Arsenal of one coaxial turl 



assembled and ready for test and of many components 



in the machining stage, 



According to the March 1944 notebook^ one of 



the main problems which Japanese development was encount- 
ering was that of the turbine-blades flying off the 
turbine disc; In addition, problems of cooling also had 
been experienced* Gooling and turbine-blades were two 
factors which the Germans also had to overcome in their 
successful development of turbo-jet units* The turbine- 
blade problem was laet by the development by Krupp of two 
special high- duty steel alloys, Tinidur and Ohromadurc 
Japanese representatives In Germany became aware of the 
existence and use of these alloys through their nego- 
tiations for manufacturing rights for the Jumo-004. The 
extent to which information on these alloys arrived in 
Japan appears, therefore, to be of considerable importance 
in determining the ability of Japan successfully to develop 
turbo-jet unite* 



September 44 plans for the Rledel starter, used In turbo-Jet 
unit s , were handed over to Japanese representatives in Germany, 
on ordere of the German Air Ministry* The Japanese had no 
direct contact with the Hiedel firm, transfer of the starter 

plans being made through Junkers* 



According to a German P/W, In the latter half of 




Special materials for turban e^blade,,g : 

a * Tl ntdy .r, and _GhTomQAm\^hi^h^&uty . .steel alloys : 
A file of the firm of Frie&rloh Krupp, Essen, indioatee 
the progress of negotiations between that firm and the 
Japanese Navy for the purchase by the latter of manu- 
facturing rights for two special high duty steel alloys — 
tlnidur and chromadur — and the machining processes nec- 
essary for the production of turbine- blades from such 
alloys. 

Negotiations with Krupp began in said- 1944 Krupp 
initially was extremely reticent to release the required 
data; It was not until 12 February 45 that the necessary 
agreement between Krupp and the Japanese representatives 
finally was signed* In the meantime- however, the 
Japanese had acquired considerable information on the 
composition an<f manufacture of the alloys In question, 
through visits to Krupp, Kssen by Tarutani, of the 
Japanese Navy, and schomerus, a Messerschmitt technician 
who had been selected to gc to Japan to assist in pro- 
duction there of Messersohmltt Jet-propelled aircraft* 
Tarutani and schomerus visited Krupp* Essen in October 44 ? 
Sohomerus being authorized to acquire information on the 
production of tlnidur and ohromadur* Although Tarutani 
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and Schomerus were not special! gi a In the field of high- 
duty alloys, they nevertheless apparently were given 
step by- step outlines of the prodactl on procedure* 

The importance of tinidur and ohroraadur in th® 
production of turbine-blades is emphasized over and over 
again in correspondence, between Krupp and the German 
'Government, wherein Krupp is justifying the fee demanded 
by then for the sale of manufacturing rights* In that 
correspondence it ie stated that, without tinldur and 
ehrcmaduiv ths Japanese could expect a 50-100;* loss in 
development stages, 

On 1? Juno 44 j a repreaeni&tive of Junk era 
vi sited Krupp to inform the latter that Junkers was pre 
paring to turn over to the Japanese manufacturing rights 
for the Junkers turbo-jet unit* That unit employed 
tinidur for the contraction of parts taking 11 the jaaziatura 
strain 1 ' and the Junkers representative; stated that it was 
that firm's intention to inform the Japanese not only of 
the basic data for tinidur, but also of its designation 
and oourse of supply*- In reporting thie to the OKW ; Krupp 
stated that they were nefc Interested in passing on to the 
Japanese any further manufacturing methods for steel, They 
had requested Junkers not to go beyond giving to the 




Japanese the basic data for the alloy, so that the 
Japanese would be required to initiate with Krupp 
inquiries and negotiations for manufacturing rights 
and processing techniques. To that the Junkers repre- 
sentative agreed. 

Apparently this was clone and the Japanese 
realised that the production of tlnidur was essential 
to satisfactory development in Japan of the Jumo-004 or 
a turbo-jet unit based on that design* On 4 October, 
Krupp ? Essen, was visited by Schomerus and, on the follow- 
ing day, by Tarutani of the staff of the Japanese Naval 
Attache 'in Berlin* Both those gentlemen visited Krupp 
for the purpose of viewing the manufacture there of 
turbine-blades for the Jumo~C04. The visits apparently 
were somewhat unexpected* Schomerus appeared at Krupp 
without previous announcement, for the avowed purpose of 
meeting there with Tarutani to collect information con- 
cerning manufacture of turbine- blades, including prepara- 
tion of the raw materials. Tarutani appeared at Essen 
on the 5th on an officially authorized visit* 

Schomerus and Tarutani began their visit with 
a conference between those gentlemen and representatives 
of Krupp* According to a report on that conference 




contained in the Krupp file? tob firnrs representatives 
pointed out to Schomerus and Tarutani that all information 
gathered as a result of their visit to Essen must be 
treated with the strictest confidence and passed on to 
the Japanese only upon explicit instructions from the 
German Air Ministry* Moreover, instruction was given 
with the understanding that the entire matter was to be 
settled subsequently by contractual agreement, After 
those facts had been recorded, technical instruction 
was begun. Subsequent correspondence indicates that 
Krupp shortly, after the vi a it f forwarded to schomerus 
materiel memoranda concerning tinidur and chromadur* 

Schomerus and Tarutani both were given a general 
insight into the production of solid and hollow turbine- 
blades* Various phases of the work were discussed in 
detail and the process of manufacture was inspected* 
Schomerus was given a detailed description of the various 
methods of producing the alloys by smelting, but this 
procedure, and discussion thereof y was dispensed with in* 
the case of Tarutani • Both were given the prescribed 
procedure for the machining of solid blades, and discussed 
that procedure with the Krupp representatives; similarly 
both were shown the procedure for rolling tinidur sheet 
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metal* Schomerus ? in addition, v?as shown the manufacture 
of solid blades, \?as given opportunity to note down details 
of the process and to sketch tools and equipment, and was 
tfiven sample material at various stages of turbine-blade 
production. Schomerus, furthermore, was authorized to 
take photographs* Tarutani was supplied with materiel 
memoranda for the alloys, together with exact analysis 
data. 

In that data the percentage composition of 
tlnidur and chromadur was described as follows: 







Chromadur 


Carbon 


0.1 - 0.15 


less 


than 0.12 


311 icon 


0,3 - 0.6 


0.3 - 


0.6 


Manganese 


0.3 - 0.4 


17.5 - 


18.5 


Chrome 


14.5 - 15.5 


11.5 - 


12« 5 


Nickel 


29 - 31 


Nil 


Vanadium 


Nil 


0.6 - 


0.7 


Titanium 


Nil 


0.18 


- 0.23 



Instruction was provided as to the adjustment of the 
proportion of titanium to carbon in order to prevent the 
accumulation of carbide in tinidur* Other data given for 
the two alloys included (i) tensile strength and elastic 
limit at various temperatures,, (ll) creep limit, (iii) 
treatment temperatures for forging, ^^^^^^^ ^ ^^^^ 
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treatment , (iv) coefficient of expansion, and (v) modulus 
of .elasticity* 

An outline of the step-by-step production of 
solid blades of tinidur given to the Japanese covered 
dimensions of the metal at varying stages and temperatures 
of operation, where processing was carried out at other 
than atmospheric temperature* A brief etep-by-etep 
procedure for the manufacture of hollow blades from 
tinidur also was given • 

In late October, Junkers notified Krupp that a 
directive had been issued to place at the disposal of 
the Japanese Government manufacturing rights and data for 
the Jumo-004 B, manufacture of which called for turbine- 
blades of tinidur. Under the terms of the March 1944 
agreement between the German and Japanese Governments, 
it was necessary to make available to the Japanese Navy 
all patents on associated manufacturing materials and 
experiences, which must, therefore, include the tinidur 
turbine-blades. Those experiences must cover compos!- 
tion^ produotion, shaping and use of the blades in question * 
Junkers, therefore, requested Krupp to get in touch with 
the appropriate authorities to legalize the information 
Junkers was required to furnish the Japanese* 




Negotiations proceeded apace during November 
and were handled on the Japanese side by Tarutani and 
Capt. Ik I. The Japanese were anxious that Krupp representa- 
tives should go to Berlin, whereas Krupp regarded it as 
essential that certain specialists should be present at 
the negotiations, a fact which made it necessary for the 
Japanese to visit Essen. 

In early December, Krupp learned that the Japanese 
wished to conclude an agreement for the production of 
turbine-blades not only from tinidur but also from 
ohroma&ur, and, in addition, required agreements cover- 
ing the production of both alloys * That new development 
apparently had arisen as a result of a conference between 
Heioheminister Speer and Ambassador Oehima. In corres- 
pondence on this new development, Krupp stated that they 
were not particularly eager to give to the Japanese the 
required information on chromadur production and machining. 

• The brief instruction on tinidur received by 
Tarut&ni in October was by itself incomplete so long as 
the Japanese had not received precise information concern- 
ing the manufacture of both alloys* the method of rolling, 
the heat treatment , etc. To cover that additional in- 
formation, the Japanese Navy planned to negotiate an 





agreement with Krupp, and Japanese technicians planned 
to visit Essen during the latter part of December or 
early January* 

Although a draft agreement haft been prepared 
21 December 44, correspondence nevertheless reveals 
that Krupp did not view the mattex* with any pleasure and 
insisted that care must be taken that too far-reaching 
obligations as regards manufacture of the turbine-blades 
were not assumed* By late December , however, the Krupp 
plant at Essen had, to quote a Krupp letter, its produc- 
tion and manufacturing shops ^disturbed*, and while Krupp, 
Essen, could take care of theoretical instruction of the 
Japanese, the practical instruction would have to take 
place at some other German firm to whom Krupp had granted 
manufacturing right 

It is evident that Krupp was stalling for time. 
They requested that nothing be done until the draft agree- 
ment was completed and pointed out that, because of idle- 
ness of the. plant at Essen, it would be impossible, as of 
late December 44, to make detailed plans for practical 
instruction of the Japanese at another firm. The corres- 
pondence indicates that Krupp 1 s apprehension was not based 
on the Japanese acquiring knowledge concerning the pro- 
duction of turbine-blades from tinidur, but rather, that 
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the release of such information to the Japanese would 
enable them to apply the information obtained from Krupp 
throughout the field of rust-proof steels* That applica- 
tion would gain added weight If supplemented by the release 
of manufacturing rights for chromadurc Krupp stated in 
correspondence that instruction of the Japanese Navy in 
methods of producing tinidur and chromadur and the manu- 
facture of turbine-blades from those alloys was consented 
to "purely for patriotic reasons 

The Japanese continued to press the negotiations 
as a matter of the greatest urgency, whereas Krupp in- 
sisted on regularizing the negotiations by conclusion of 
an agreement and were not anxious to give the Japanese any 
instruction until the contract had been signed* The 
Japanese anxiety probably is explained in a statement 
by Krupp that the two steel alloys were absolutely in- 
dispensable for the manufacture of the Junkers turbo-jet 
unit* There was considerable discussion over the fee 
claimed by Krupp for the release of manufacturing rights 
and in the sequence of installments by which the money 
should be paid. In mid-January 45, the appropriate 
government agency endeavored to speed up the negotiations, 
pointing out that the OKL considered the instruction 
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desired by the Japanese as absolutely necessary in the 
interests of joint conduct of the war* 

The agreement finally was signed in Berlin on 
12 February 45* The attitude of the. Japanese is perhape 
best Illustrated by the fact that they desired to make an 
immediate lump sum payment of the necessary fees, rather 
than payment by installment * Immediately on conclusion 
of the agreement, the Japanese requested when and where 
the necessary instructions could be given, pointing out 
that their representatives were available at any time and 
that it was considered important to have the whole matter 
concluded as quickly as possible* Instruction on smelting 
of the alloys was arranged to be given at the Krupp plant 
at Magdeburg and the forging of the turbine-blades at 
Kaeen, after the Japanese representatives had visited 
Magdeburg* 

The developing ground situation in western 
Germany now overtook the negotiations for instruction 
of the Japanese, The visit of the Japanese representa- 
tives was delayed by the transfer of the Japanese Naval 
Commission to Thuringia* Furthermore, the Japanese repre- 
sentatives apparently were extremely reticent to visit 
Essen > probably— since the time was now raid-March 45«~ 




because of the developing situation along the Rhine. It 
was requested therefore, that all the necessary instruct 
tion be given at Magdeburg. The most recent letter in 
the captured file was dated 29 March 45; a a of that date 
it was clear that the Japanese representatives had not 
visited either Essen or Magdeburg but representatives do 
appear to have witnessed a trial smelting of tinidur at 
some time after that date* 

From the available evidence, it appears that 
Japanese knowledge of chromadur is limited to percentage 
composition and physical data only. There is no indica- 
tion that any information on the smelting and processing 
of chromadur ever reached Japan. Thus Japan *s knowledge 
of the Krupp high-duty steels is restricted at best to 
tinidur, the alloy which apparently was only for interim 
duty, pending development of the more suitable chromadur* 
While Japan may have been in possession of details of the 
physical data, general machining techniques and a sample 
smelting process, the extent to which that information 
could be capitalized upon depended on Japan* s possession 
of the necessary equipment and basic raw materials, and 
on the skill of her metallurgists. Tarutani, the Japanese 
representative who visited the Krupp plant, did not return 
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to Japan* He reportedly still was in Germany at the end 
of the European war. 



and corrosion resisting steels, and the lack of suitably 
means of cooling common steels, the Germans, during 1945, 
had started research on the development of ceramic blading 
for turbine s. The work, aa of VE-day, vae in the early 
stage© and no satisfactory turbine-blade had been developed* 
The work was greatly retarded by the successful development 
of the gas turbine with hollow water-cooled blade 6 « On 
the basis of available knowledge on German research, the 
Germans had nothing to offer the Japanese on ceramic 
turbine-blades. 



use of ceramics, a field in which they have long experience. 
In view of the limited knowledge which they acquired of 
the special steel alloy s> tinidur and ohromadur, which 
the Germans developed for turbine-blades, and of the 
reported difficulties which the Japanese have encountered 
in satisfactory cooling of metallic turbine-blades, it 
is possible that they may have turned to ceramics as a 
solution of the problem* There is no evidence of the 
passing to the Japanese of information on German experiments 



b. 



Ceyamlojs: Because of a lack of temperature 



Nevertheless, the Japanese are skilful in the 





In this field, but it is possible that the Japanese ware 
aware of the experiments and that this awareness may 
have directed their attention along similar lines* It 
may be of interest, therefore, briefly to review German 
progress and trends in the field of ceramics for use in 
turbo-jet units. 



several years ago, but received little official support 
until the final stages of the war, when the simultaneous 
Importance of turbine engines and the lack of suitable 
alloy steels became apparent* The use of ceramics was 
considered largely only as a means to an end, and was 
considered for development only in application to low 
stressed parts* Research was initiated with existing 
commercial ceramic materials, v/hich were developed largely 
for their electrical insulating properties* Those 
materials had poor strength properties and high expan- 
sion qualities under heat; little success was attained 
until more suitable materials were obtained. 



design of a ceramic turbine-blade which would resist heat 
and shock without cracking or breaking. In order to 
permit turbine operation at temperatures, above 1 4 000° C in 



German work on CQramio turbine-blades began 



The greatest difficulty was experienced in the 
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the absence of virtually all alloy steels of the chrorae ? 
nickel, molybdenum* tungsten types, a four-stage turbine, 
employing ceramics for all parte in contact with the gases* 
was designed. It was for this project that serious ceramic 
work was initialed. Although retarded by the advent of 
the water-cooled turbine rotor, ceramic turbine research 
was continued,, but only limited progress had been made* 



investigated as methods for forming the bladeso Blades 
were made either solid or hollow ? and were formed either 
by extrusion or, in the case of non-plastic powders, by 
a vibration pacislng method* Tae greater the degree of 
compressing the material, the lower its shrinkage when 
fired* Interesting progress was made in forming blade 
shapes, but the problem of thermal expansion had not been 
successfully overcome* 



attention was given to stress concentration by the absence 
of generous fillets* The blades were mounted on the 
rotor by clamping them between two concentric platee* 
and considerable difficulty was encountered because of 
the different rates of thermal expansion of the blading 
mid the clamping plates* Captured data indicates that 



Moulding, extruding and pressing all had been 



Samples of Q-erman ceramic blades show that little 
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ceramic blades Gould be mam* 
temperatures not exceeding 700° ? but apparently only 
static teats had been carried out at the higher tempera- 
tures at which the blades would be required to operate in 
a turbo-jet unite Blades also wore tested under centri- 
fugal force at speeds up to 20*000 revolutions per minute, 
but without the application of heat* 

Many commercial ceramics were tested for eult~ 
ability in turblne-blading; the raost promising ceramic 
was a mixture of powdered iron and aluminum oxide, which 
permitted operating at higher etreases because of the 
plasticity of the iron at high temperatures* No eer&mxo 
engineers apparently were employed on the development v/ork, 
and all materials development was left to commercial firms, 
who had little time for such work* 

No work was done on ceramic coating of metals 
as a protection against the effects of corroelon and 
high temperatures. 

According to a German Air Ministry official, 
who was charged with the responsibility of all investiga- 
tions into the theory and practice of Jet- and rocket- 
propulsion, it wae hoped by the end of 1945 to use ■ ceramics 
for stator blades in turbo-jet compressors and turbines* 
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The U3e of such blades would enable operating temperatures 
to be increased to 1,000° - 1,200° 0, with a corresponding 
increase of efficiency , The results achieved up to the 
end of the European war were not regarded as good enough 
to v/arrant the inclusion of ceramic blades in operating 
turbo-jet unite* 
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In August 44^ the Japanese in Berlin received 
from the German Air Ministry part of the explanatory 
documents on the V-l and apparent ly were to be given an 
explanation of the weapon shortly thereafter. It is 
possible that the explanatory documents on the V«l con- 
sisted of the printed official German. secret handbook on 
that weapon* A copy of that handbook— which is in several 
parts and very detailed as to operational techniques and 
constructional data— was on board the U~234* 



purchase manufacturing rights for the ¥-1 and ten samples 
of the remote piloting apparatus* In January 45 they 
obtained detailed particulars of dimensions of the leaf 
springs of the intake valve and of the composition of the 
alloy used in making the springs* In addition, information 
was acquired concerning the thrust of the power unit at 
various speeds and altitudes, certain details of the entire 
power unit and the location of the spark plug* 



endeavoring to procure and transport to Japan by German 
submarine a number of iterae 5 including drawings of the V~l 
and V-2e Japanese Army authorities in Germany about that 



In October the Japanese began negotiations to 



Also in January 45 the Japanese in Berlin were 





time secured manufacturing rights for the Argus power plant 
of the V~l and plans obtained by the Army were being pre- 
pared for shipment to Japan by submarine * Captured OKL 
archives contain an 8 January 45 letter from the OKL to 
the Argus Company stating that the OKL had agreed to a 
Japanese request for purchase of the manufacturing rights 
for the Argus propulsion unit. The Japanese were requested 
to specify the important parts of the unit, the manufacturing 
righte for which they apparently previously had made request 
in general terms* The Argus Company had been notified 
immediately to prepare the necessary drawings • 

In February an inspection was made of the V-l 
propulsion unit at the Argus Company and considerable 
detail was obtained on construction, trial operation, 
type of fuel used and the theoretical fitting of Argus 
units to ordinary aircraft* At this time the Japanese 
showed great interest in the possibility of putting a 
pilot in the V-l. 

Bringewald and Ruf {Messersohmltt technicians 
who surrendered with the U-234 while en route' to Japan) 
stated that the V«l, in its standard form, would have been 
useless as a regular aircraft, since it did not have any 
control surfaces, nor did the overall aerodynamic form 
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comply with conventional piloted aircraft specifications* 

« 

They were of the opinion that it would not have been 
difficult to make certain changes in the basic form of 
the V-l in order to use it as a conventional aircraft; 
the necessary changes would have had to include the 
installation of control surfaces, strengthening of the 
wings, and complete rebuilding to enable speed regulation * 

Such a modified V-l, however, unless completely 
rebuilt, would have been impossible to maneuver or pull 
out of a dive and could have been used only in suicide 
flight s* The only maneuvers which the pilot could have 
made would have been small changes of course* To the 
best of their belief, it would have been quite possible 
to launch a V-l from a naval type aircraft catapult, with, 
if necessary, take-off rockets for additional speed* 

Hieechllng (also captured on the LU234) had 
heard from Tomonaga (one of the two Japanese technicians 
on the U-boat) that the Germans had given the plans for 
the V-l to the Japanese shortly after the weapon was first 
put into operational use* Kieschling believed that the 
Japanese already had started, or were about to start, 
production of the V-l. Shoji (the other Japanese technician 
on the U-boat) during the trip asked several members of th® 
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German party what they thought about using suicide pilots 
in the V-l. Niesohling believed that the Japanese already 
had planned to do this and that Shoji was Just fishing 
for reaotion. It was brought up that the V-l oould be 
built much more quickly and cheaply than the aircraft 
which the Japanese currently were using for suicide attacks* 
In further interrogation, Nieschling stated that it was his 
belief that the Japanese had all the information on the 
V-l and had had for some time, and that they planned to 
use the weapon in connection with their suicide pilots. 
It should be remembered, however, that Nlesohling was not 
a technician 5 nor v/as he in a position to be well versed 
in German- Japanese technical liaison* 

Bringewald and Huf also stated that they were 
convinced that the Japanese received information on the 
V~l, in which missile they constantly showed great inter- 
est* One of the technicians reported that he had over- 
heard a conversation between Otani and another Japanese 
who stated that plans for the V-l were supposed to have 
been sent to Japan by submarine , However, the German 
technicians did not believe that the Japanese possessed 
enough information concerning the V-l to produce it. 

The same sub-assembly and main assembly plants 
that produced Baka should have been in a position to 
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maimfacture comparable parts for a piloted version of the 
V~l* The impulee«duot jet unit should not have presented 
Insuperable production problems* 

Again a Japanese P/\i p believed kmnvledgeable 
and reliable,, stated that a jet-unit, based on German 
designs, and of which he drew a sketch, was in production 
In Japan as of early this year, and that it was to be 
used for suicide weapons* Kis sketch, together with his 
comments on the operation of the Jet«unlt, leave little 
doubt that the unit in question was the Argus propulsion- 
tube, or a Japanese modi fi cation thereofc In view of 
the possible Japanese development of an aircraft powered 
by one or more Argue tubes, it is of interest to note that 
Messerschmitt 1 s experiments with such an aircraft— the 
MiS-328-~were known to the Japanese, 

1?he Messersohmitt Company several years ago 
experimented with an aircraft powered by two Argus pro- 
pulsion units slung under the wings* That aircraft — a 
fighter or fighter- bomber — was to have a maximum speed 
of S75 mph at sea level and a cruising range of 250 miles 
with a one-ton bomb load* At the time of the experiments, 
the power unit had not been perfected and as a result the 
aircraft did not reach the teat -flight stage* The Argus 
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ur.it> in any case suffered from the fact that its fuel 
consumption was three times that of the turbo-Jet unit, 
that vibration was great and the durability of the power 
unit doubtful* The Argus tube, however, was to be in- 
vestigated as a possible power unit for aircraft* 

According to information obtained in Germany, 
it was proved that the vibration and noise in the long 
run became unbearable to the pilot* The project, which 
envisaged an aircraft with wooden wings and a sheet steel 
fuselage, was abandoned, partly because of its unsuitability 
and partly because of the successful development of P and 
concentration of effort on> turbo-jet units* On the other 
hand, the Germans, in the closing stages of the war, pro- 
duced a version of the V-l modified to accommodate a pilot. 
Although the piloted V~l was never identified in operational 
use, the number built — more than 500 were found in Germany— 
together with the discovery of a -two-seater version* pre- 
sumably for training f suggest that the Germans had 
developed the piloted V-l to a stage where operational 
use was imminent* The German modification of the V-l to 
accommodate a pilot did not require an unusually large 
amount, of change, 
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On 30 November 1941 a Caproni-Camplni Jet-propelled 
'aircraft flew from Milan to Rome; the aircraft, Known as 
the CC«2j used the Campinl Jet-propulsion system, in which 
a nozzle duct ran the entire length of the fuselage. In 
the forward portion of that duct an engine-driven axial 
compressor raised the pressure of the air entering at the 
nose and created a flow towards the aft portion of the 
duct* The re silt ant air stream first absorbed heat in 
cooling the engine and was then joined by the engine 
exhaust gases which further increased its thermal value 
The expansion towards the exit was intensified by the 
addition of liquid fuel injected and ignited in the vicinity 
of the discharge nozzle. 

Japanese representatives in Italy and in Berlin 
evidenced considerable interest in the Campinl system of 
aircraft propulsion and efforts had been made prior to 
April 44 to buy plane for the Campinl power unite A 
twin-engined aircraft was being projected on the basis of 
results obtained with single-englned types (presumably 
like the CC~2) c Although plans for the twin-engined air- 
craft had not been completed as of April 44, it was ex- 
pected that the twin-engined type under design would 
achieve a maximum speed In excess of 500 mph* 
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Negotiations with the Oampini firm apparently 



progressed favorably and rapidly, einoe, in i*iay 44* a 
contract to purchase the Oampini power unit was concluded 
and preliminary arrangements were made to acquire the 
following: 

(i) Designs and production sketches for a twin- 
unit aircraft (using two DB-605 engines) designed 
for a top speed of 530 raph at an altitude of more 
than 26,000 ft. 

(ii) Designs and sketches of the Oampini 
propulsion mechanism as fitted to the usual twin 
motored aircraft, 

(lii) Design and sketches of aircraft. 

(iv) All Oampini research material on 
Oampini power units. 

£v) Manufacturing rights for the Oampini 
power unit for fighter aircraft utilizing aircraft 
engines in present use. 

It appears that the Japanese had arranged with 
Oampini for the latter to design aircraft based on Japanese 



airfield in Japan revealed the presence of four unusual 



ideas* 



Early July 45 photographic coverage of Himeji 
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aircraft ? two of which were still under assembly * Those 
aircraft had a wing span of 47 ft, a length of 41 ft and 
each had two nacelles 15 ft long* The length of the 
nacelles suggest the possibility that each housed a power 
unit based on Gampini design. 



ments indicate that the Japanese had under development 
a Oamplni type Jet unit using a low powered internal 
combustion engine to drive the compressor. U*3. Navy 
reports of a preliminary survey of the Yokosuka experi- 
mental base state that approximately 20 assembled Oampini 
type power unite were found there. The power unit used 
a compressor driven by a light engine copied from the 
British Cirrus 4«eylinder, air-cooled engine taken from 
trainers and remodeled for the new application* This 
power unit, which carried a naraeplate "Hateukaze Model 11" 
was intended for installation in a new version of the Baka, 
the Baka 22, of which more than 40 sample fuselages were 
found* 



As has been previously noted, captured docu- 
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Germ an Tr 1e t teoh QlQian^ destined for the Far Ifias^ : 

In his April 44 letter to Goring on the subject 
of release to the Japanese of Information on the ME-163 
and MS-262j Milch suggested that German asal stance to the 
Japanese in that field should consist of providing all 
necessary blueprints and plans, sample aircraft, and technic 
oians to assist in the manufacture of the aircraft in the 
Far East. That offer of technicians apparently met with 
the immediate approval of the Japanese and efforts were 
made to arrange for transportation to Japan, In a 
Japanese submarine scheduled to leave Europe shortly 
thereafter^ of Messerschmltt design engineers. 

The Japanese requested designers for both 
fuselage and propulsion unit of the Messersohmitt rocket 
plane and indicated that the technicians would be required 
to stay in Japan for about a year--a period based on a 
Japanese estimate of how long it would take to complete 
the first aircraft* It appears that the Havy s s interest 
was in technicians for the MK-163, while the Army's inter- 
est was with respect to the MJsU262* While the Navy re- 
quired technicians for one year only, the Army stipulated 
a two-year period* 

On 15 June Array representatives in Berlin indicated 
that they would like to have Chllngensperg— a Messersohmitt 




technician — visit Japan for a period of two years. His 
principal work would be that of designing short-range 
fighters and long-r*ange bombers at the Kawasaki plant and, 
in addition, directing conversion to the manufacture of 
the The negotiations indicate that the principal 

aim of the Army and Navy was not merely that of getting 
materials for study, but also that of getting technical 
help ? in order that plans for the speedy development of 
Jet and rooket aircraft could be realised. Appropriate 
technicians were given first priority for transfer to 
Japan* 

Apparently, however, negotiations for the 
services of technicians did not proceed too smoothly* 
The plan was to send to Japan three rocket technicians, 
one of whom would be concerned with launching, one with 
plans and the third with construction* Trouble, however, 
was being experienced in obtaining German agreement to 
the proposals* It was proposed, therefore, if German 
technicians were not available, to train three Japanese 
technicians in Germany and have them return to Japan as 
soon as possible* The Japanese technicians specified 
were Suematsu, Tarutani, and Kawakita. 



-92- 





In September, Army representatives In Berlin) 



as a result of conferences with the aesserschmitt Company ? 
were ready to come to an agreement for the services of 
three Messerschmitt technicians — Ghllngensperg, Schomerus 
and Bringewald. The first two of these were to direct 
designing of short-range fighters and long-range bombers, 
while Bringewald would have the chief task of directing 
manufacture of the ME«262. In addition, the technicians 
were to carry with them from Germany preparatory materials 
and data and were to be employed in Japan for a period of 
tv/o years. Among those materials and data were to be 
important design data on short-range fighters and long- 
range bombers, such as the ME~&)9, ME-509 and m£~264— the 
direction of designing of ^hich presumably was to be the 
responsibility of Chlingensperg and Schomerus-- and refer- 
ence material on twin-engined fighters (such as the mE-410) 
and new large type gliders (such as the « Bringewald 

was to give the necessary cooperation in designing and 
construction of rocket aircraft, such as the ttfi-165 and 
M£-262. The financial arrangements had been agreed upon 
with Messerschmitt. 

The Japanese Army contract with the Messerschmitt 
firm was not signed until 8 November 44. Under the terms 





of the contract, Cesser sohmitt was to dispatch a number 
of technicians to Japan, The contract provided for the 
services of Chlingensperg, Schoraerus, Brlngewald, Caspar 
(for whom Huf later was substituted) and other, at the 
time undesignated, auxiliary help.- The first two special- 
ists were to have the task in Japan of supervision of 
development and instruction of fighters and long-range 
bombers; Bringewald and Caspar (Huf) supervision of mass 
production in Japan of the ME-163 and 

For their duties in the Par Kast the technicians 
were to carry with them appropriate documents. Among the 
documents specified in the contract were those covering 
the MEU209, &E~309 ? MS-264, HB-163, ME-262, ME- 410 and 
ME-323. The documents were to be returned with the technic 
clans j Chllngensperg and Schomerue were scheduled for a 
stay of two years in Japan, Bringewald and Caspar (Huf) 
for one year* Their duties in the Far East were to he 
carried out under supervision of the Japanese War Ministry. 

Bringewald was particularly qualified to assist 
the Japanese in that he had been associated with mass pro- 
duction of aircraft at the Kenschel Company, with design 
of the HS-130 high altitude aircraft and f from 1938, as 
assistant to Willi Messersohmitt had been associated with 
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design and mass production of the ME-110, M£;~410^ M&-109 
and M£«323c He had made preparations for mass production 
of the MI£«262 and was responsible for supervision of Its 
mass production in the entire German aircraft industry c 

Plans for the transportation to the Far East of 
both German and German-trained Japanese jet technicians 
proceeded apace in late 1944, but the lack of transporta- 
tion negatived the preparations* 

Chllngensperg and Schomerus were on the U-864 
which left Norway in early February 45 and was sunk the 
same month* Toaaonaga, Shoji, BringewsXd and Huf were on 
the U-234 which left Kiel in March and surrendered on the 
high seas on 13 May# One other U-boat was destined to 
leave Kiel in late January, or early February, but was 
bombed out in the Baltic and paid off* It thus appears 
that plans for the transfer of technicians to the Par 
East were completely disorganized* There is no evidenoe 
to assume that any qualified Jet technician* either German 
or Japanese* ever arrived in the Far East* 
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CONVENTIONAL AIRCRAFT 



Conventional aircraft 
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Mote i Performance and descriptive data for the aircraft, 
engines and armament covered in Section 11 will be found 
ae follows; 

Conventional aircraft TAB £ 

Internal combustion aircraft engines TAB P 

Aircraft armament TAB G 




CONVENTIONAL aIROHAFT 

During the period prior to the signing of the 
Economic Agreement between the German and Japanese 
Government 8 3 Japanese representatives in Berlin purchased 
sample aircraft of a number of German conventional types. 
When, however, after April 43, it was no longer possible 
to run surface vessels through the blockade* deliveries 
of sample aircraft to Japan ceased* In only a few in- 
stances did the Japanese representatives in Germany enter 
into negotiations for the purchase of manufacturing rights 
for conventional German aircraft. Outside of Jet- and 
rocket-propelled types, Japan f s interest appeared 
primarily to be direoted towards individual items of 
equipment, the manufacture of which In the Par East would 
improve the combat efficiency of Japanese designed and 
built aircraft. 

00-217 : 

In March 1942 the Military Attache in Berlin 
initiated negotiations for the immediate purchase from 
the GAF of two or three £0-217*8* This aircraft, originally 
designed as a twin-engined bomber, later was modified by 






the GAP for reconnaissance and night-fighter duties. It 
never was, however, a particular success in any field* 
Captured German Air Ministry records list equipment in- 
tended for shipment to Japan but which was left behind 
in the Bordeaux area and returned to German units. 
Included in that list are two PO-217 K's. The contract 
for purchase of the tv/o aircraft was signed In December 
1942 and the aircraft were handed over to the Japanese 
in Germany during the following month; such were the 
delays involved that, because of a lack of shipping 
space, delivery to Japan never was accomplished* The 
Air Ministry records also state that construction details 
of the DO-217 were handed over to Japanese representatives 
in Germany by the Dornler firm on 11 September 42. Accor&« 
ing to Dornler officials, the sale of the two £0-217*8 
included a blanket license to manufacture • 



this standard German sea-reoonnai seance fighter ever 
reached Japan ? although two sample aircraft were handed 
over to the Japanese in Germany in December 43. One or 



There is no evidence that prototype aircraft of 



more of these aircraft was carried on each of the German 
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surface raiders which operated in the Indian Ocean; it is 
possible that some of those aircraft passed Into Japanese hands* 

PF.S-g£Q; 



gliders v?aa given during the latter half of 1942; two of 
those gliders were listed as being left behind at Bordeaux. 
There is no evidence of the third glider, nor of any data 
concerning this glider type, having been sent to the Far 
East. A descriptive booklet on the DFS~S30 was found 
among papers left behind in the Japanese Embassy in Berlin* 



reached the operational stage at the olo3e of the war* 
It was, nevertheless, an aircraft with very high performance 
capabilities and was the subject of Investigation by the 
Japanese in Berlin. There is no evidence of Japanese 
negotiations for manufacturing rights for this aircraft. 
In view of the complicated structure of this aircraft, 
using ae it does both pusher and tractor airscrews and 
engines, it is fairly certain that such information as 
obtained by the Japanese was totally inadequate for any 
attempt to copy the aircraft in Japan* 

Even before the 1)0-335 was operational, the OAF 
conceived the idea of an aircraft comprising two DG-335 



Clearance for Japanese purchase of three DFS-230 



DQ-33.5: 



This unconventional German aircraft had not 
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fueelages--eaoh with two engines and airsorews~-Jolned 
by a common wing center section, This composite aircraft 
was known as the JX)-635o Release of manufacturing right e 
for the DQ-635 was given on 8 January 45, if the Japanese 
desired those rights* An unconfirmed prisoner of war 
report states that data and general drawings for the DO -6 35 
were gent to Kiel at the beginning of 1945 for shipment 
to Japan by submarine. In any event those data and general 
drawings almost certainly did not reach the Far East* 



aircraft apparently were purchased by the Japanese in 
early 1941 and drawings obtain ed* In addition, one sample 
aircraft was transported to the Far East early in the 
following year. In June 1942 it appears that the Japanese 
decided not to procede with production of the aircraft as 
they were already making an aircraft similar to it« 



Field in the Philippines a high wing monoplane described 
as almost a small replica of the FI-156, 



During late 1944 and early 1945 Japanese repre- 
sentatives in Germany exhibited a keen interest in this 



FI-156: 



Plane for the FI-156 army cooperation and liaison 



It is reported that Allied Forces found on Clark 
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aircraft^ an improved version^df^ FW~190, In November 
1944 f the Japanese in Berlin were preparing to forward 
material on the TA-152 to Tokyo * By January 46, the 
Japanese Army representatives in Berlin had acquired an 
outline of the construction* general plans s a list of 
materials used in construction, and a list of equipment 
to be used with the TA-152. 

The contract for purchase of manufacturing 
rights for this aircraft was not signed until 25 March 45 f 
although release was granted in January* A captured 
German Air Ministry letter, dated 3 January 45, author- 
ises the fulfillment of a Japanese request for rights to 
copy the TA-152 and H« The necessary drawings were to 
be prepared without delay — at least general drawings if 
time did not permit the preparation of full blueprint So 
Those drawings were to be handed over independently of 
the signing of the appropriate contract* The plans and 
blueprints were forwarded to Kiel for shipment, but did 
not arrive there before 15 March. Transportation to 
Japan, therefore, is very unlikely. 

Ftf(TAM54: 

This all-wood twin-engined aircraft is believed 
to have been based on the British Mosquito., It was intended 
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but development in ^ ( 



ao a twin-engined night-fighter but ^develapmeni 
Germany reportedly ran Into overwhelming trouble be- 
cause of a failure to produce adheelvee suitable for 
the laminated wood structure. There is no evidence 
that this aircraft ever became operational in Germany » 
However, in keeping with Japan's interest in aircraft 
using wooden construction, general details of the air- 
craft were studied. In November 44, Japanese Army repre- 
sentatives in Berlin examined details of the aircraft's 
performance, capabilities, radar equipment and any other 
special features relative to night- fighting* There is no 
evidence of negotiations for acquisition of manufacturing 
rights. 

FW-I9Q ; 

During the period 1942«44 Japanese representa- 
tives in Germany collected and forwarded to Tokyo very 
detailed data on the capabilities and potentialities of 
this standard German single-engined fighter. In early 
July 42, Japanese representatives in Germany visited the 
Focke-Wulf plant at Bremen to study the FW-19Q. Fooke-Wulf 
files captured on the U-234 listed two shipments to Japan 
in June 1941 of parts for the FW-190. In addition, two 
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sample aircraft were purchased In late 1942 or early 
1943. Captured German Air Ministry files indicate that 
those two FW~190*8 were left behind at Bordeaux and re- 
turned to the GAF* There is some evidence that a further 
two FW«190 t s were purchased by Japan* Although there is 
no evidence of delivery to the Far East of these additional 
two aircraft, it appears that at least one may have arx*ived 
in Japan. Captured documents indicate that one set of 
fourteen manuals for the FW-190 accompanied each sample 
aircraft; at least one set of those manuals may, there- 
fore, have arrived in Japan. 



apparently were considering the Joint design of a super- 
bomber based on the FY*«200o At the time of the suggestion, 
however, no approach had been made to Foeke-Wulf, and in 
any case some opposition to the idea appears to have been 
expected from the GAF, v/ho might object to the sale to 
Japan of manufacturing rights for the FVf~200o However, 
by March 1943 disouselone were proceeding on the subject 
of purchase of manufacturing rights for both the transport 
and long-range reconnaissance versions of this aircraft. 



FW-200 : 



In July 1941 , Japanese representatives in Berlin 
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In addition, the Japanese purchase of several specimen 
aircraft was proposed* including an improved version of 
this aircraft* In July 42* Japanese representatives 
visited Focke-Wulf , Kottbus, to study the FW«200 C 



Japanese purchased five sample aircraft but that delivery 
to Japan was never effected* In March 1943, the GAP took 
the position that delivery of the five aircraft was no 
longer Justifiable in view of the U-boat war situation. 
The question of delivery of the aircraft was to be sub- 
mitted shortly thereafter to Goring; there is no indica- 
tion that the sample aircraft ever were handed over to 
Japanese representatives in Germany* 

GO-242 and GO- 244: 



specifications for the GO-242 glider were turned over to the 
Japanese on 3 November 42* The Japanese decided shortly there- 



and the appropriate specifications were handed over to Japanese 
representatives in Germany on 3 November 42, Transportation 
difficulties, however, became so great that the purchase of 
manufacturing rights was considered instead of sample gliders* 

A similar pattern was followed in the purchase of 
manufacturing rights for the GO-244, a version of the GO- 242 
powered by two radial engines. The last available information 



Captured Air Ministry files indicate that the 



Captured German Air Ministry files indicate that 



after to purchase two specimen gliders* At least one glider 






concerning the glider and its powered version indicate that 
negotiations for purchase of manufacturing rights still 
were in progress in February 44* 



various German long-range bombers Including both those which 
had reached the operational stage and those which were re- 
stricted to experimental versions only* Despite the limited 
operational successes of the the Japanese, according 

to General Kessler, had a special interest in thle aircraft 
and intended to purchase three sample aircraft; two aircraft 
were on order in January 46» The three HK-17? f s were to be 
flown to Japan via Russia. There is, however, no evidence 
that any of the three aircraft ever left Germany, nor that 
Japan ever contemplated the purchase of manufacturing rights 
for this aircraft c 



were encountered in Germany because of difficulties with the 
double engines used to power the aircraft. In an attempt to 
overcome the po?/er unit problem^ Germany developed a four- 
engined variation of the HS-177, designated the HJS-277. A 
prisoner of war of limited reliability stated that two 
H£-2?7*b were given to Japan* There is no evidence that 
either or both of these aircraft ever left Germany. 



Ha-177: 



The Japanese showed considerable interest in 



Unexpected delays in the production of the HE-177 
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HE-819; 

In July 44, following an inspection of the 
Japanese Mavy officials in Germany procured a 
detailed description together with performance data, but 
there has been no evidence of a request to the Germans 
for plans or manufacturing right s* It is possible that 
the Japanese may have been informed of German experiments 
with the fitting of an auxiliary turbo-jet unit under the 
fuselage of the HK-219. This form of auxiliary boost, 
according to captured documents, has been under study 
in Japan since early 1944. 

Despite Germany 1 s very limited success with the 
twin-engined HS-129 ground-attack aircraft, Japan purchased 
two sample aircraft in early 1943 « According to captured 
German Air Ministry files release of the two sample air- 
craft was held up. The evidence indicates that delivery 
was not made until March 44, too late to allow of trans- 
portation of the sample aircraft to the Far East. 

As early as 1941 the Japanese had inspected this 
twin-engined high-altitude aircraft fitted with pressurized 
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cabin. In 1943 they requested delivery during that year 
of one sample aircraft. Ao there was little chance of 
being able to purchase a sample KS-150, the proposal was 
made that drawings for the pressurized cabin should be 
sent to Japan by special naval means, presumably by U-boat. 
Those drawings are thought to have been loaded on a sub- 
marine sailing for the Fax* East. Apparently, however, 
the plans were incomplete since components and plans for 
the jJreeaurlzed cabin again were proposed for shipment 
to Japan In the spring and summer of 1944. In July 44, 
manufacturing rights for the Heneehel pressurized cabin 
were purchased by the Japanese Navy. Plans and parts for 
the pressurized cabin of the HS-130 were being transported 
to Japan on the 11-234/ 

JU-87: 

There is no evidence of any Japanese interest 
during the war in the JU-87 dive bomber* However, members 
of the Junkers Company stated that two sample JU-87'a 
were shipped to Japan during 1937-38; this is substantiated 
by documents found in the Japanese Embassy in Berlin* No 
Japanese aircraft showing evidence of JU~8? design ever 
has been encountered. 




According to members of the Junkers firm and 
captured document s f one JU-88 A-5 and corresponding blue- 
prints and drawings were supplied by Junkers to the 
Japanese Navy in 1940-1941. The Junkers personnel also . 
stated that three JU-88 A-4 ! 8 and corresponding drawings 
wars purchased by the Japanese in 1942* Three JU-88 l 3 
v/ith spare part 3 were left behind at Bordeaux and handed 
back to the GAP in 1944; it is believed that these were 
the three JU~83's purchased by the Japanese in 1942. 
Construction and operation Instructions, details of arma- 
ment installations and maintenance manuals were handed 
over to the Japanese during the latter half of 1942, as 
were instructional films on servicing, flighlr operations 
and one-englned flight* Some or all of this material 
may have reached the Far East* There le no evidence that 
a contract for manufacturing rights ever was concluded. 

JU-IQS; 

In late 1943, Junkers and Japanese Army repre- 
sentatives entered into discussions aiming at technical 
cooperation on a broad basis for the benefit of the 
Japanese Air Forces* During those discussions Junkers 
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proposed that Japan 1 s aircraft production should be 
improved both quantitatively and qualitatively by adoption 
of recent Junkers aircraft and engines, as well as the 
latest Junkers production methods* To that end a start 
should be made with an aircraft type being manufactured 
in Germany on a large scale and the JU-188 was suggested 
as a suitable type* In its favor it was. stated that it- 
would gave the Japanese the necessity of developing a 
new type aircraft of their own design and would, in addi- 
tion, pave the way for production in Japan of the JU-388 
and JU-488* There is no indication^ however, that this 
proposal was accepted by the Japanese nor is there any 
evidence of Japanese Interest in the JU-188* 



appear to have had preliminary discussions with the German 
Air Force for the purpose of obtaining working plans and 
special parts for the Jt/~386. Two years later, the 
Japanese requested that manufacturing plans and samples 
of special parte for the JU-388 be supplied to allow of 
study of this aircraft which the Germans intended to use 
as a bomber, reconnai seance or night-fighter aircraft • 



In July 42, military representatives in Berlin 
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Considerable information on the JU-388 was supplied to 
Japanese representatives by the Germans and. in response 
to a Japanese request, manufacturing rights were released 
on 8 January 45* Aocording to members of the Junkers 
firm, drawings for the L-l and K-3 subtypes were handed 
over to the Japanese in Germany either during that sonth 
or February 45 In any event, the drawings were supplied 
at a date too late to allow of transportation to the Far 
East.. 

JU-488 : 

Apparently it was not until late 1944 that the 
Japanese representatives in Germany learned of the four- 
en gined JU-48S, an aircraft which had not progressed 
beyond the experimental at age 8 at the close of the 
European war* The Japanese requested manufacturing right b> 
clearance for which was granted on 8 January 45. Accord- 
ing to members of the Junkers firm, general drawings and 
some data for the JU-488 were handed over to the Japanese 
in Germany in January 45 t too late for transportation to 
the Far East, 

Had German plans materialised, at least one JU-29G 
would have been flown to the Far Kast, there presumably to 
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be handed over to the Japanese* It was interidfa'R^fl 
eetablish liaison by air between Europe and Japan by- 
using the JU-290, Differences of opinion between the 
Germans and Japanese as to whether a northern or a 
southern route should be used resulted in failure to 
establish an air link* 



general details of performance, dimensions and am am en t 
of the JU~290. There is, however, no evidence of any 
particular interest by the Japanese to acquire this air- 
craft. 



In October 43, the military staff in Berlin 



procured descriptive data on the six-englned JU-390 and 
in the following July requested that manufacturing plane 
and samples of special parts be made available to Japan 
for study of performance and construction. Clearance of 
release of manufacturing rights was granted on 8 January 45 * 
According to Junkers employees, drawings of the JU-390 
were prepared in February 45 for supply to the Japanese, 
but never left the Junkers firm. 



By late 43, the Japanese In Berlin hs.d obtained 
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AUg-109.: 

It Is possible that manufacturing rights for 
the mE-109 single-engined fighter were acquired by Japan 
in late 1942. In the following year the Japanese Army 
purchased several model e of the E and G types (with DB 
601A and DB 805 engines respectively) ; at least one 
AUS-109 P-4 with spare parte was among the alroraft left 
behind at Bordeaux in 1944 and returned to the GAF* Two 
prototype aircraft were delivered to the Japanese in 
Germany in January 43. According to Bringewald and Ruf* 
Messerechmltt technicians captured on the U-234, one 
ME-109 successfully was transported to Japan In 1942 or 
1943. It is probable that tnis aircraft, believed to be 
a CU4 subtype, went to Japan with Stohr> a former Meseer- 
schmltt pilot who Joined the staff of the German Air 
Attache in Tokyo in 1943. In October 44 Japanese repre- 
sentatives investigated the Henschel aircraft production 
methods as applied to wings for the ME- 10 9* 

MK-209 and MS-50C ; 

These two single-engined fighters were proposed 
at varying times by the Germans as replacements for the 
&U2-109. Neither* however, ever reached the operational 
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stage* In late 1943 > Germany apparently had no objection 
to manuf active in Japan of the ME-5Q9 meet Japan's 
then pressing need for a fight or aircraft* Although 
study of the ME-309 temporarily had been halted* Messer- 
echmitt was continuing to manufacture trial aircraft and 
had reached the stage of test flying. 

Captured documents show that both the Japanese 
Army and Japanese Navy made contimial inquiries concerning 
the aircraft themselves, Messersohmitt variable pitch 
propeilors and reproduction rights* In December 43, the 
Japanese military representatives in Berlin had obtained 
permission to purchase a sample M&-SG9 and manufacturing 
plan So Late in the following February f they were in 
negotiation with the Messerschmitt firm and the German 
Air Ministry, and the contract for purchase of manufactur- 
ing right 8 having been completed, drawings are thought to 
have been available for shipment to Japan as early as 
May 44. There is no evidence as to whether or not those 
drawings actually were shipped to the Far East. 

The first examination of the ME-209 by the 
Japanese in Berlin was in February 44. There is evidence 
that manufacturing rights for the M&-2G9 were purchased 
by the Japanese Army some time after July 44, and drawings 
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and special parts are believed to have been obtained. 
Plans for the »E-309 and iiE-509 are believed to have 
been carried en tha U-864; von Chlingensperg, a Meseer- 
sohmitt teohnioian who was a passenger on that submarine* 
waa to eapevvlee manufacture of the two fighters in 



Sonaany of five sample MK-210*8 and appropriate aircraft 
assembly drawings was granted during the latter half of 
l&42o Th7.ee prototype aircraft were delivered to Japanese 
representatives in Germany in January 45. At least two 
e&siplo teiUSlO's purchased by the Japanese representatives 
ir* iJermany were among the equipment left behind at 
Bordeaux and returned to the GaF However , one sample 
ME-21G is believed to have been shipped to Japan by surface 
blockade runner in 1943; captured files indicate that a 
second sample aircraft was delivered during that year* 
Im July 44, the Japanese endeavored to procure and send 
to Japan drawings and special parts for the &&~210 ? 
together with a technician qualified to supervise its 
construction in the Par East* This suggests that the 



Japan * 



Clearance for delivery to the Japanese in 
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extent of realisation of theee plana Is not clear* It 
is possible, however > that the Japanese may have planned 
to introduce a twin-engined aircraft based on this German 
type* 

According to Meesersohmitt officials, the first 
negotiations between that firm and the Japanese took place 
in 1942, in response to a desire by the Japanese to utilize 
Meesersohmitt design techniques and experience to Improve 
the quality of Japanese combat aircraft* Original plana 
visualized She employment at Measerechmitt, Augsburg^ of 
a number of Japanese technicians; operating under the 
personal supervision of Professor Meesereohaittj they 
were to develop a vary long-range twin-engined fight er^ 
based on ? and an improvement of ? the ME-210. Negotiations 
to that end were fruitless* 

MS-41Q: 

In February 44* the Japanese Army obtained 
information oonoerning the ME-410, including performance 
data, together v*ith armament details and information as 
to how this aircraft differed from the M&~21G* Possibly 
because of the similarity between the M&-21G and M£~410 
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fuselage, manufacturing drawings 




the Japanese* However, ' plans for the MJS~410 reportedly 
were carried on the U-884 by von Ohlingeneperg and 
Schoraeruso 



vestlgated Henechel mass-production methods as applied 
to center wing spars for the Ml£~410. 

t&~264 : 



four-englned bomber which the Germans never developed to 
the operational stage* Array Investigation in 1945-1944 
oovered detailed outlines of its capabilities together 
with information on construction and performance* The 
aircraft was at one time suggested for use in flights 
between Europe and Asia, and there was a suggestion that, 
if required by Germany, all possible Imperial Army personnel 
and aid would be given to its development* Subsequently 
Japanese Interest wained, probably since the Messerechmitt 
firm was compelled to slow down its development of the 
ME-264 because of requirements in satisfying the GAF 1 e 
needs for other Messerachmitt aircraft types* There is 
no evidence that drawings or parts ever were shipped to 
the Par East* 



In inid-Ootober 44 the Japanese in Germany ln- 



The Japanese showed great interest in this 
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In. 1942, Gemany offered to Japan five samples 
of the eix-englned ME-323 transport aircraft, but as 
shipment to Japan was impossible* the Japanese desired 
to purchase manufacturing rights instead* Subsequently 
the decision to buy rights n&B rescinded but operational 
data was obtained and study of performance and construc- 
tion arranged* There ie no evidence that manufacturing 
rights for the aircraft ever were purchased by Japan; 
however* drawings and descriptions of the construction 
of the were on board the U~234 c 

Mist S3,: 

In ml d- 1944 , the Japanese in Germany obtained 
several detailed descriptions of the structure and 
operations of the Mlstel alroraft — an explosive JU-88 
carried underhand released from-, an i&£~109. It is 
thought that drawings of the most important parts of the 
aircraft and of the explosive equipment were loaded for 
shipment to Japan during the second half of 1944 D Plans 
also were in hand to have one representative each from 
the Japanese Army and Navy trained in Its use in Germany * 
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Internal Qombustion Aircraft Engines 

Available evidence indicates that prior to 
1944^ the Japanese were allowed to purchase sample 
equipment and plans only for German aircraft engines 
which had reached the production stage* 

Japanese negotiations with reference to experi- 
mental engineo, such as the Jumo-222 ? Jumo-223 apparently 
did not develop until mid or late 1944. Samples of the 
cider aircraft engines were purchased in time to allow 
of shipment to the Par East by surface vessels? it ia 
probable t therefore, that at least some of those engines 
arrived in the Far East. In the later stages, however, 
when only U-boats were available for blockade running, 
the Japanese had to restz^iot their interests to negotia- 
tions for purchase of manufacturing rights and the nec- 
essary blueprints and plans* 

Information on this Argus medium horsepower 
liquid-cooled engine apparently was obtained at an e^rly 
date P ami the Japanese are believed to have been manufactur- 
ing an engine similar to the Argus prior to June 42* 
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However, aocor&ing to German Air Ministry records, clear- 
ance for delivery to the Japanese of two AS-41l , s was 
granted in late 1942, Delivery of those two engine 6 
to Japanese representatives in Germany waa m&de in 
July 43. 

In May 1942, Japanese Wavy representatives in 
Berlin opened negotiations to purchase three prototype 
HiAW-801 14«cyllnder two-row radial engines; manufacturing 
rights were not requested* In mid-August 42, Japanese 
representatives visited the BMW plant at Munich to accept 
delivery of the three engines; the following month 
engine handbooks were handed over to the Japanese. During 
the latter half of 1942, approval was given to the German 
Air Ministry for sale to the Japanese of four s ample ; Bta\v~ 801 * s< 
Three of the engines had been shipped to the Far East by 
July 43 j only one is known to have been sunk en route* 
There is later evidence that the Japanese possibly were 
making use of the BMW -601. 

In November 42, Japanese representatives in 
Germany visited the BMW plant at Munich to study this 
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18-cyiinder two-row radial engine „ though It appears that 
manufacturing rights for the BMW-803 were not acquirable. 
In late 1943 the Japanese Army was anxious to purchase 
three Bmw-BOC^b; that engine, however, progressed in 
Germany only to the experimental stage. 

DB-601 : 

In late November 36, a license for manufacture 
of the DB-600 wae sold to the Alohl firm; according to 
Daimler-Benz officials, Alohl used the lloense only for 
development and study purposes, not for series production. 
On ? June 39, Alohl and Kawasaki were given a license for 
manufacture of the DB-601 A/B; representatives of those 
Japanese firms visited Daimler-Benz to study production 
methods for the DB-601. One sample DB-601 12-oylinder 
llquld-oooled engine Is believed to have reached Japan 
prior to July 43* The engine was under construction In 
Japan; the Kawasaki llquld-oooled engine used in the Tony 
single- englned fighter reportedly Is a copy of the DB-601. 

PB-603: 

During visits to Daimler-Benz to study DB-601 
production, Japanese representatives first became aware 
of the DB-603, In which they showed great Interest. In 
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May 41, the Japanese Army applied to purchase, for use. 
as study material, five DB-603 12-oylinder llqui&«oooled 
engines and were prepared, should the necessity ari£e 5 to 



of the five prototype engines was repeated in June 42; 
at this point ? however, manufacturing rights were not 
wanted* German Air Minletry clearance for delivery to 
the Japanese of four D£M503's was granted during the latter 
half of 1942 . Pour engines were delivered to the Japanese 
in Qermany in January 43 ^ two for the Japanese Army* two 
for the Japanese Navy; two of those four engines may 
have reached Japan by the following July, In June 44 ? 
four more engines were handed over by the Germane, and 
in July Japan requested manufacturing right g. 



in Japan was granted to the Japanese in March 45; Daimler- 
Bens officials stated that in November 44 Japanese repre- 
sentatives in Germany were given plans for that engine^ 
the plane being packed in sealed containers ready for 
shipment. Transfer of those plans to the Far East, how- 
ever., is considered unlikely. Japanese representatives 
in Germany were scheduled to visit a Daimler- Bens faotory 
to study DB-80S S production in November 44; according to 



purchase manufacturing right e. The desire for purchase 



A license covering manufacture of the DB~603 E 
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Daimler-Benz officials* that visit was postponed several 
time 8 and never took place* 



subtype was directed mainly toward the two-stage mechanical 
supercharger with which it was fitted; negotiations were 
to be initiated with respect to this supercharger* In 
November 44, the Japanese Array was said to be planning to 
put into production in Japan the DB-6G3 as it stood. The 
good features of the engine—presumably the supercharger 
and, possibly, the water-injection boost system—wers to 
be incorporated in engines already being trial manufactured 
by Kawasaki* Those engines, referred to as the KA-140 and 
HA-240, presumably were developments of the HA-40, the 
Tony engine, which reportedly is a copy of the DS«60Xc 



engine was obtained in early 1942* It is possible that 
prototype engines arrived in Japan prior to July 43. 
Clearance for delivery to Japan of five DEUeGS's was 
granted in late 1942; in July of that year Japanese 
representatives began a one-month visit to the Daimler- 
Benz plant to study the DB-606 . 



Apparently, however, Japan 1 s interest in this 



Information on this 12-cy Under liquid-cooled 






The DSU606 was the firBt "twin" engine produced 
by Daimler-Benz; It consisted of two DB-601's mounted 
8ide by side and geared to a oomiaon crankshaft. Accord- 
ing to Daimler-Benz officials, Japanese representatives In 
Germany in early 1942 were given manufacturing drawings of 
the DB-606 twin-motor gear drive; no other manufacturing 
plans for, nor any teohnioal advice on, the engine sub- 
sequently were given to the Japanese. 

Juno- 205 s 

According to employees of the Junkers firm, 
two samples of the Jumo-205 six-cylinder dies el -type 
liquid-cooled engine were delivered to Japanese repre- 
sentatives In Germany. Although there Is no available 
record of their arrival in Japan, they were handed over 
at an early date, when transportation was available. 

In July 42, Japanese representatives visited 
the Junker 8 plant at Magdeburg to study the B- subtype of 
this superoharged six-cylinder dlesel-type engine; during 
1942, two sample engines were delivered to the Japanese, 
but are believed to have been sunk en route to the Far 
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East, In 1944 the German Air Force revealed details of 
the Improved and D subtypes, each of which Is fitted 
with a turbo- supercharger* In January 45^ the Japanese 
Army ordered two Jumo~207 engines and fuel injection 
pumps; manufacturing plans were to be obtainable in 
July 45, 

The Japanese Army was interested in March 42 in 
the acquisition of manufacturing rights for this twelve- 
cylinder liquid-cooled engine c Four prototype engines— 
of the J-eubtype — ten fuel injection pumps, one instruc- 
tional film and engine handbooks (for the F and J-subtypes) 
were handed over to the Japanese in Germany during the 
latter half of 1942 c Information regarding transfer to - 
Japan is available only in respect of two of the engines f 
one of which was sunk en route; the other may have arrived 
there. 

In March 45 «, the Germans offered the Japanese 
Army manufacturing righto for the Juao-SlS* Two samples 
of this 12~oylinder liquid-cooled engine were supplied by 
Junkers to Japanese representatives in Germany in December 43 ? 
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and a further three in the following February c There is 
no record of shipment of the engines to Japan* Evidence 
suggests, however, that production of the engine in Japan 
was under con si de rati on 5 the Japanese appeared anxious to 
have sent to Japan an engineer skilled in its production . 

Jump ~2%2i 

In early April 45 ? the Japanese military repre- 
aentatlves in Berlin obtained considerable data on the 
24~cylinder liquid-cooled Jurno~222« It was not, however, 
until almost eighteen months later— in November 44~~th&t 
negotiations wez*e begun for purchase of manufacturing 
rights for the Jumo~222. as study material in high-powered 
engines* 

In late November 44 f the German Air Ministry 
authorized the sale by the Junkers tlm of manufacturing 
rights for the A/B-3 syb types of the Jumo~222; in early 
January 45, approval also was given for the release to 
Japan of sample important parts of the engine and of 
manufacturing rights for the E/F subtypes. According to 
Junkers officials, negotiations with the Japanese Army* 
covering manufacturing rights and all necessary papers 
and plans for the A/B-3 and E/F- subtypes began in 
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during the negotiations. 



Beceraber 44. The Japanese, during the negotiations, 
insisted on qui ok delivery of the plane; two set 6 of those 
plane were sent from Jun&ere to Kiel for transportation to 
Japan, the first set being delivered on 12 January 45, the 
second set the following March. In view of date of delivery, 
it appears unlikely that either set of plana arrived in the 
Far 8aet« The Japanese also were anxious to have sent to 
Japan German technicians familiar with the Jumo-222* 

In March 44, Japanese Army officers in Berlin 
acquired technical data on the Jurao-223, a 24~cylinder 
engine, made up of four Jumo-207 dleaels arranged in box- 
form and fitted with a turbo« supercharger. Only two experi- 
mental engines had been built and production in Germany 
apparently was not to be start ed* The Japanese Navy, 
nevertheless, was negotiating for purchase of one of two 
experimental engines. In late October, however, the Navy 
began negotiations for manufacturing right s, in order to 
obtain plans for the engine, rather than purchase a pro- 
totype engine. A German Air Ministry letter of 7 December 44 
informed the Junkers firm that the Japanese Naval Attache 
had requested delivery of t\to complete sets of drawings 
for the Jumo«225„ The letter also stated that a Japanese 
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party had vi sited Junkers early the previous October, 
and had there inspected the plans. 

On 1? January 45, the German Air Ministry In- 
formed the Japanese Naval Attach^ that the Junkers firm 
had been authorized to sell manufacturing rights for the 
engine and had been instructed immediately to prepare two 
sets of drawings capable of being blueprinted* According 
to Junkers employees, those drawings were handed over to 
the Japanese Naval representatives* The drawings were 
received, however 9 at a date which made transportation 
to Japan unlikely. One set of the draivings was captured 
In Germany in the possession of the GAF officer designated 
to be adjutant to General Kessler in Tokyo * 

Xn November 43 ? Japanese Army representatives 
learned that the DB-603 engine apparently was being 
remodelled, and that the resultant modified engine would 
be known as the DB-627, One month later they requested 
drawings for the two- stage supercharger fitted to the 
PB-627; in August 44 a request was made for a sample 
supercharger • There Is no Indication of shipping to the 
Far JSast of either drawings or sample equipment. 
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In conn set ion with negotiations for the newer 
types of (xeman aircraft engines, the Japanese became 
a^are of. and greatly inhere steel in : German mat hods :>f 
increasing the pcrsrer output of aircraft engines by in- 
jection of boosting materials* Two boast methods in 
particular were considered— nit toub oxide (GM-1) and 
liquid cxygen in j action— and f in December 44, m investi- 
gation of German 'boost ay stem 8 had beert carried out by 
£zw and Navy repr© sen talsive e * 

The Japanese learned from those in?/ a £?t:l gat on o 
that because of the problem of trait abi^ containers* in- 
^ eat ion of liquid oxygen was difficult; as a result nit roue' 
oxlae~~obtainable in large quantities :from the atmosphere— 
v?aB being us eft in Germany and had golsnsd the oxygen-injection 
problems* The Japanese ? therefore*, concentrated, on the 
s-ruay of nitrous oxide injection. 

On o January 4ft. the German air Ministry authorised 
release to the Japanese of rights for production of the 
in epilation, complete with tank and valve* • Ab the matter 
vt\s on® of urgency, a set of drawings capable of being 
blue -printed was immediately to be prepared for acceptance 
by Japanese representatives: if eu it able drawings could not 
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be prepared within a short time* at least general-viev? 
drawings were to be completed as quickly as possible* 
According to a German P/W, technical manuals and pamphlets 
on the QM-1 installation were handed over to the Japanese 
in Germany in December 44; on the other hand, another P/W 
places the date of handing over of GM-l information as 
being in April 45 ♦ Whether the date be December 44 or 
April 45, it is extremely unlikely that any tangible 
information on OM-1 arrived in the Far East, 






Aircraft Armament 

MG-15 and &G-17 (7.92 mm) : 

The Japanese Type 98, 7«92 mra machine gun is a 
facsimile of the German MG-15 flexible gun« The gun, which 
has been found in a number of Japanese light and medium 
bomber alroraft, was made experimentally at Xokosu&a, and 
produced at the Nagoya Arsenal and one other unidentified 
arsenal* It is believed that manufacturing rights for the 
MG-15 were acquired prior to the war; according to German 
Air Ministry records, licenses for both the MG-15 and MG-17 
were granted at some date prior to June 43* Manuals for 
the MG-17-- fixed 7*92 mm gun for use in fighter aircraft— 
were handed over to Japanese representatives in Germany on 
1 August 42, and for the 140-15 early in the following 
month. Rhelnmetall-Borsig files show that fifty~seven 
UGUlS's and one hundred and ninety-nine MG~17 f s, together 
with descriptive data, were delivered to Japanese repre- 
sentatives in Germany before 31 December 1942* 



subject of investigation by the Japanese in March 42. 
The MG-81 was superior to the MG-15, and shortly was to 
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This improved flexible machine gun was the 





replace that gun In operational Geraa 
of manufacturing rights was necessary as, without such 
purchase^ the Japanese would not be able to negotiate 
for delivery of a small number of sample guns* On 9 
September 42, the MQw.81 weapons manual was handed over to 
the Japanese in Germany; this was followed in November 
by other relevant documentary material* By June 43, 
sample MG-Sl's had been released to the Japanese* It 
is not known which of this material arrived in the Far 
East; it is probable that at least the documentary material 
was shipped* 

Manuals on, and samples of, the "Bola-812 1 ' also 
were handed over in late 1942 or early 1943; that installa- 
tion is the twin MG-81 gun mount fitted in the ventral 
position on German twin-engined bombers. Some or all of 
this equipment probably was shipped to the Far Easto 

In late October 41, the Japanese Army first 
obtained information in Germany on this 13 mm machine gun* 
designed for \ise as a fixed gun on fighters and as a 
flexible gun— either hand-operated or in a power turret-- 
on bomber s. At that time it was not possible to obtain 
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"sample equipment j the Germans, however, ware anxious to 
sell the manufacturing rights to the Japanese • 



visited Rhelnaetall-Borslg— the manufacturer— to study 
the M&-131; that vleit was followed by one in October 
to the Helnkel plant to study gun-mounts for the MG~131 C 
The 440-131 weapons manual was turned over to the Japanese 
In Germany on 13 August 42c Five MG--131 machine gune— with 
ammunition— and three mountings were listed in Hheinmetall- 
Boreig deliveries to Japanese representatives In Gterm&ny 
which took place by 31 December 1942c 



independent negotiations for the MG-131. According to 
German Air Ministry records, a license— presumably for 
manufacture—for the hand-operated MGU131, together with 
sample guns had been released to the Japanese by June 43* 
The evidence suggests that the Japanese Army was the re- 
cipient: In early June 44 5 Kaval representatives in Berlin 
also had received plane, and appear to have obtained a 
large quantity of MG-lSl's and ammunition which had been 
purchased and stored in Germany* but delivery of which 
was proving difficult because of the increasing needs of 
the GAP. In August* the Japanese Navy was planning to 



In early August 42 ? Japanese representatives 



Apparently the Japanose Army and Navy pursued 
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Bhip plane for the flexible M&-151 to Japan but it Is 
doubtful whether those plans ever reached the Far East* 

In the meantime, the Army apparently had decided 
not to acquire manufacturing rights for the MGk-131. The 
Navy, however, completed an agreement with Rhelnmetall- 
Borsig on 24 August 44 for manufacturing rights for the 
M&-131 and ammunition* The Japanese Navy Type 2 13 -mm gun 
reportedly is derived from the German MG--131. 

The also was used as a remote- controller 1 

gun on the MBU210o That armament installation was of 
great interest to the Japanese Army* By late March 42, 
Army representatives in Berlin apparently wore hoping for 
the successful completion of negotiations for sample guns 
and ammunition, and, probably , also manufacturing rights. 
In July 42, arrangements had been completed for purohase 
of three sample remote- controlled guns as used in the 
ME~21G, together with sample tracer, armor-piercing and 
exploeive~inoendiary ammunition. It is probable that at 
leaet one set of sample equipment arrived safely in the 
Far Sast; installation drawings also presumably reached 
Japan o 

In connection with the MG>~131, the Japanese 
Navy, in September 44, concluded an agreement covering 
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manufacturing rights for the steel oartrfage belli and 
feed-block for the MGkl31, Also In September 44, a 
contract was eigned for the supply to Japan of tools 
for the manufacture of steel sheila for the MO.131. 
There is no evidence of the shipment to Japan of plans 
or tools as provided for in the above agreements or 
contract ♦ 



made inquiries as to the possibility of acquisition of 
manufacturing rights for the 15 mm Mauser MG-151/15. 
Sample guns and ammunition also were under negotiation* 
Delivery of the guns and ammunition, it was anticipated, 
would take six months* Five sample guns and 25,000 rounds 
of ammunition^ together with weapons manuals, were handed 
over to the Japanese in Germany during the latter half 
of 1942, Those samples and manuals are believed to have 
reached the Par East during 1943. 



interest in the 20 mm Mauser MGU151/20* The Japanese 
Navy requested three sample guns in February 42* During 



In March 42* Army representatives in Berlin 



The Japanese Army and Navy showed the greatest 
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the following month, the Array acquired details of the cost 
of sample guns and ammunition and of manufacturing right s . 
In April, Army representatives in Berlin studied the use 
of the 1*0-151/20 in German airoraft, while three months 
later they had arranged that the Japanese Army was to be 
supplied with 2,000 guns at the rate of 400 per month, 
German Air Ministry records show that during the latter 
half of 1942 clearance was given for the supply to Japan 
of 2,000 guns and more than two million rounds of ammuni- 
tion. Of those quantities, five guns and 55,000 rounds 
of ammunition were delivered to the Japanese In Germany 
before the end of 1942 o 



that the 2,000 guns— of whicn 100 already had been ac- 
quired—and one million rounds of ammunition were to be 
shipped in the near future « Althou^i transportation 
was scheduled for January 45, it was not until April 
that 800 guns and 400,000 rounds of ammunition were loaded 
on a blockade runner, which successfully reached the Far 
£ast. Some of the sample MGwi5i/20 f s have been found 
installed in the Tony single-englned fighter; they were 
supplied only with mechanically detonated German ammunition. 
As of mid- Sept ember 44, two million rounds of ammunition — 



In December of that year the Army had arranged 
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an additional order made at the beginning of 1944 — were 
at a German Army depot awaiting shipmont to Japan. Their 
delivery to the Par East, therefore, is very unlikely* 



Japanese Army to place any more large scale orders for 
guns and ammunition, and acquisition of manufacturing 



to acquire right b* 

Apparently beoause of the previously reported 
difficulty of acquiring further guns and ammunition* the 
Japanese Army in February 44 again considered the purchase 
of manufacturing rlghte for the 20 mm ammunition in order 
to become self-sufficient, now that large imports from 
Germany no longer were possible* In the following June, 
information regarding German methods of manufacturing 
the ammunition was obtained together with drawings and 
other data* Some of those drawings and data may have been 
shipped during the summer of 1944 D There is no indica- 
tion of conclusion of an agreement for the necessary 
manufacturing rights* According to a .German P/W, Japanese 
representatives, in October 44, inspected the manufacture 
of 20 mm aimnunition at a factory in Posen, Bud paid 



At the end of March 43, because of the growing 



needs of the GAF, it was becoming difficult for the 



rights was considered; in mid-April it was decided not 
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particular Interest to the machine tools used in the 
process* 

In the spring of 1943 the Japanese Army began 
negotiations for purchase of manufacturing rights for 
electric detonating caps for 15 mm and 20 mm ammunition. 
In June, the German Air Ministry gave Rheinmetall-Borsig 
approval for the negotiations, pointing out to the company 
that, in accordance with direction of the High Command, 
manufacturing data was to be delivered prior to the con- 
clusion of an agreement* The following month approval 
was given for the sale to Japan, for shipment by mid-August, 
of 1,000 sample detonating caps* Although by September 43 
it was reported that the Japanese Naval representatives 
in Berlin also were anxious to acquire manufacturing 
right s t and although the Navy continued to show interest 
in the process, there is no evidence that the Navy ever 
concluded an agreement. 



large numbers of sample caps* In late September 43 r 
the German Air Ministry authorized the sale to Japan 
of eight million caps* providing that German needB were 



The Army also entered into negotiations for 
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rently was delayed* 



not thereby impaired* Shipment apparently was delayec 
In March 44, the Japanese requested delivery of as large 
a proportion aa possible of the 50,000 cape which had been 
released. In the following May, authority was given for 
shipment of 28,100 caps* Those caps were still held by 
the manufacturer in mid- September 44; shipment to Japan 
probably was not made* The Japanese received only a very 
small fraction of the eight million oaps on order « German 
Air Ministry records show that one shipment of 10^000 
samples was lost in transit in 1944« 

In the aaeantime, manufacturing techniques were 
under discussion* Army representatives in Berlin in 
mid-October 43 planned to forward details of detonating- 
cap manufacture, but, because of security reasons* the 
German Air Ministry would not grant the necessary per- 
mission; Navy and Army technicians in November 43 visited 
a number of German plants in order to determine the 
possibility and expense of manufacturing in Japan* The 
signing of an agreement and She forwarding of detailed 
plans was delayed until mid«1944. The plans may have been 
shipped in the summer of 1944* 

In June 44 f the German Air Ministry released 
to the Japanese chemicals necessary for the manufacture 
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of primers for 50,000 detonating caps* According to 
German Air Ministry records, material for 50,000 caps, 
presumably the chemicals in question, were still at the 
manufacturers in raid-September 44; in January 45, the 
Army repeated their request for the necessary chemical e c 
Although release was granted, in view of the date, it 
ie unlikely that the chemicals were shipped to the Far 
East. 

MG FF (go m ji 

This Oerlikon 20 mm gun was superseded in the 
GAF by the MG-151/20. By June 43, however, the Japanese 
had been granted a license for its manufacture. There 
ie no evidence of Japanese negotiations for, and shipment 
of, sample guns. 

The Type 99 20 ram gun used in Japanese naval 
aircraft, however, reportedly is derived from the 
Oerlikon gun. The Japanese, like the Germans, used the 
Swiss design and were in production with this Swiss 
design by 1940. 

Mfr4Q9 and (30 m) : 

In March 43, Army officials in Berlin were 
negotiating for one MK-103 30 mm gun and in late May, 
they hoped to purchase five MK-108 and 10,000 rounds of 
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ammunition* In micUJuly, the Japanese had renewed --an '■; 
urgent request for delivery of at least one .sample 
evsa though danrn^eeL As of December 43, however, neither 
an intact nor a damaged specimen could be released, ^inee 
tha gun ?ias not yet ready tor use in combat * A German 
Air Ministry letter of 20 July 43 stated that five 

and ten 5aK«108 5 together with 10,000 rounds of 
ammunition for the latter, ware. on order; the latter 
addad^ however, that delivery was to bo put off s as far 
as possible, until the winter* 



gift, t^o MK-X08 5 b and sample ammunition to the Japanese 
Navy e Thereafter both Army and Navy became active in 
negotiations for further guns and ammunition, and in 
June 44 the Army and Navy Jointly were negotiating with 
tha OAF for purchase of two MK-105" s and soma 2 f 00C rounds 
of ammunition* Four sample MK-1C5 * e and two MK-X08* a 
wart) handed over to Japanese representatives in Germany 
In July 44; one fr!K«108 and 23 casee of ammunition \m:?® 
captured on the U~234 The other eample MK-108 ami the 
four MK-103 1 s may have been sunk en route to Japan* In 
mi d-aept ember 44, two MK-108 5 s and four MK«103 s s war*) at 
the Maval Stores at WiXhelm shaven awaiting shipment, Orders 



In the spring of 1944 , the GaF preaentad* as a 







for a further four &K-103*s and two kK~X08*s were not 
fulfilled by the Oerman Air Ministry until January 45* 



on negotiation for manufacturing right s* In September 43, 
they requested shipment to Japan of drawings for the 
MK-103 and MK-108* together with prototype guns and 
ammunition. Manufacturing methods previously had been 
learned in early June, As of December 43, negotiations 
were being delayed because the guns had not reached the 
operational stage. In July 44 P the Japanese formally 
decided to purchase manufacturing rights for the MK-108* 
Although there is no evidence of conclusion of an agree- 
ment for manufacturing rights,, drawings for the MK-108 
were on board the U~234 a 



ammunition had not been attained in Japan by July 44, the 
Army began negotiations for production techniques and 
machinery o It is believed that sufficient descriptive 
information possibly reached Japan to provide a basis for 
improvement of Japanese production, even though manufactur- 
ing drawings were not received* Sample ammunition for the 
MK-108 may have reached Japan early in 1944* Other 
ammunition was available for shipment in the summer of 



Japanese Army representatives meantime carried 



Because a high level of mass production of 30 mm 
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that year; some of that ammunition was on the U~234 ? 
while some was still in storage at Kiel ae of April 45« 
It seems doubtful that Japan received any ammunition 
further to that which may have arrived in early 1944. 

Early in 1942 the Japanese requested ten 37 mm 
guns; one year later representatives in Berlin obtained 
information on methods of manufacture of that gun* a 
converted Flak 18 mounted in the nose of the JU-87 D 
for ground-attaok operations. In September 43, Japan 
was considering purchasing a sample of, or manufacturing 
rights for, the 37 mm gun c There is no indication^ how- 
ever, of negotiations for manufacturing rights* Samples 
of 37 mm ammunition were purchased by Japan; they may, 
however, have been for antiaircraft purpose s* 

BK-M&Q npn)» 

In late February 42, Army representatives in 

Berlin received specifications for this weapon, an antitank 

gun which the Germans had converted for mounting in the 

nose of the M2-410. The gun was further described to 

both Army and Navy representatives at the end of May 44 

in an official explanation by the German Air Ministry* Two 
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weeks later the Army had placed an order for a sample 
gun, while the Navy apparently wished to await the results 
of OAF experimentation and trial manufacture before 
placing an order* In December 44, Army and Navy repre- 
sentatives visited the GAF station at Poeen and inspected 
the fitting of a 50 mm gun in the ME-410 and its construc- 
tion and mechanism* There is no evidence that the Army 
ever received the sample gun; nor is there any Indication 
that the Japanese knew of the MK-214 A, a new 50 mm gun 
developed from the BK~5. 



Information on the 50 mm gun in the MK-410, they also 
learned of an experimental antitank gun under development 
Iqr the GAF. That gun was made up of the barrel of a 75 mm 
gun with the addition of a loading mechanism of the type 
used with the 40 mm gun* The experimental gun, mounted 
in the HS«129 f was claimed to have achieved good result s* 
Plans and samples of the ground 75 mm Model 41 antitank 
gun reached Japan in July 43* 

Mrgraft ftTOfimettf from yfrfty: 

In late 1943, Japan beoame greatly interested in 
certain guns which the Ansaldo Company was producing for 



75 m Antfttflfft smi: 



In early 1942, when the Japanese Navy obtained 





mounting in alroraft. Negotiations were begun for p\*rohase 
of sample equipment and plans* Difficulties were encount- 
ered and it was not until late October 44 that negotiations 
finally were completed. However, in March 45, arrangements 
were in hand to make photographic copies of the plans and 
documents received from the Ansaldo Company • It is unlikely 
that either plans, documents or sample equipment ever were 
shipped to Japan. The weapons for which contracts were 
negotiated were the 4? mm, 102 mm, and 152 ram aircraft- 
mounted guns. 

&* 47 mm gun ; First available evidence of 
Japanese awareness of this gun— used for ground-attack 
operations — dates from late 1943. Following examination 
of a descriptive outline of the 4? mm gun and its 
characteristics, procurement of plans find sample equip- 
ment was decided. A contract with Ansaldo, signed in 
October 44, provided for delivery to the Japanese of a 
sample gun and equipment, plans and descriptive material. 
While this material probably reached Berlin In late 1944, 
it had not been shipped to Japan as of early March 45; 
delivery to the Par East, therefore, is very unlikely. 

jb* jL02 mm and 15% mm -guns : Negotiations for 
these two guns closely paralleled those for the 4? mm gu*u 
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A contract with Ansaldo, signed in October 44, provided 
for delivery of sample guns, ammunition, plana and de- 
scriptive material; it is unlikely that this material 
was shipped to the Par East* 

Gun mount g f remote control gear and gunsights: 



shipped to Japan, samples of the fixed mount for the 
MGkibl/20, as used on the FW«190; in December 42, photo- 
graphs of that gun mount were obtained* According to 
captured German Air Ministry records, by 1 June 43, actual 
delivery of- -or the necessary clearance for delivery — had 
been made for a number of fixed and flexible gun mounts 
for the MG-17, MG-131, MG-151 and MG-FF* 



used in the ME-210 reached Japan by surface vessel in 
early 1943* In July 44, however, the Army began nego- 
tiations for the acquisition of parts, plans and specifi- 
cations of a new model remote-control mount, and was study- 
ing its manufacture* This may have been the type *QA* 
13 mm mount, modification Wk~131« There is no evidence 
that drawings for the new- type mount ever reached Japan; 
however, certain technicians had studied the mount and 



In 1942-43, the Japanese Army purchased, and 



Models of the 13 mm remote- control gun mounts 



-145- 






are believed to have returned to Japan, 

About September 44 the Navy collected informa- 
tion on a number of German remote-control gun mounts, gun 
turrets and gun sights. Ap par at a covered ware the ai(r~lbl 
dorsal and ventral gun mounts of the H&-177, the MUL.131 
tail gun of the used in oon junction with the 

PVE~ll perlsoopio sight and the FA- 15 oil pressure remote- 
oontrol device manufactured by Junkers for use with tail 
gun mounts* 



for sample JU-388 gun mounts, ten tail guns, four dorsal 
and four ventral mounts; orders were placed at the same 
time for 10 sample F/U15 remote«eontrol equipment and 
negotiations opened for purchase Of manufacturing rights* 
Samples and drawings for the PV£~11 perlsoopio sight 
also were requestedc By ml d~ January 45 5 Army represen- 
tatives in Berlin had obtained samples of , and manufactur- 
ing rights for, the JU-388 tail-gun mount (FHL 131-Z) and 
FiU15 remote-oontrol equipment. Three FHL 131-Z and three 
sets of the FA-15 equipment are said to have been shipped 
and sunk; manufacturing drawings also may have been shipped 
and sunk. There is no information as to delivery of drawings 
for the PV£U1! perlsoopio sight* 



In October 44 the Japanese Army placed orders 



•146- 





There Is little available evidence of Japanese 
interest In German optical gunsights* In late October 41, 
Army representatives were in a position to obtain a sample 
Revi-12 C gunsight within a month. It is possible that 
the sample arrived in the Far East* 

Rocket armament : 

The Japanese have shown a certain Bkill in 
individual development of solid rocket propellante* 
Rocket-firing fighters also reportedly have been encount- 
ered over Japan* The extent of knowledge^ and samples* 
of German rocket armament acquired by Japan is, therefore, 
of some interest* 

a. 21 cm rocket : This rocket, used by the 
Germane as an anti-bomber weapon, was an adaptation of 
the 21 cm rocket mortar* About April 44 the GAP presented 
the Japanese Navy with certain equipment, Including a 
complete set of 21 cm rocket projectiles and wing launch- 
ing equipment* That material was to be shipped to Japan 
at the first opportunity. The rockets were said to have 
been shipped and sunk before reaching Japan in the summer 
of 1944* Navy representatives in Berlin obtained con- 
siderable detail on the 21 cm rocket in April 44 . 





b t P^frerschreck; This 88 mm rocket projectile 
was a German adaptation for aircraft use of the 88 mm 
antitank rocket, and was designed for low«level attacks 
on armored vehicles* The land armament version of the 
Panzersohreck was the subject of an agreement for the 
purchase of manufacturing rights in February 45* At 
least one sample was on board the U~234 There Is no 
available evidence that the Japanese had any interest in 
the aircraft -launched version. However-, in early 1945 
the Japanese Array reportedly was using an aircraft- 
launched 87 mm rocket which is reminiscent of the Panzer- 
schreck; two rockets were carried under each wing. 

o. Pfmzey blit fi : The airborne version of the 
Panzerechreek was replaced, in the GAP, by the lighter 
8 cm Panzerblltzj an FW-190 could carry twelve Panzerblitz 
as opposed to only six Panzer echreoko In March 45 9 Naval 
representatives in Berlin obtained information on the GaK*s 
use of the Panserblitz, There is no further evidence 
regarding Japanese knowledge of the weapon* 

Bomb- torpedo ; 

In October 44, the GAP gave to Japanese Army 
and Wavy representatives information on the bomb-torpedo, 
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Released from the attacking fighter-type aircraft like 
a bomb f the weapon was to produce an underwater explo- 
sion in the manner of a torpedo* Detailed information 
was obtained on the weapon- -of which there are four 
sizes weighing respectively 440* 380, 1540 and 2860 lbs*, 
Drawings of the bomb-torpedo were requested; in early 
February > an explanatory document already had been micro- 
filmed and sent by submarine. According to captured 
German personnel, Japanese representatives were instructed 
in techniques of bomb- torpedo attack using the TSA bomb- 
sight, and were given written material* The personnel 
expressed the opinion that copying of the bomb- torpedo 
was within Japanese capabilities. 

(folder bpmbs ^d i ^Hl r cl gd n _nilsei.les i 

a. The first available evidence of 

Japanese knowledge of the HS-293 radio-controlled rocket- 
propelled glider bomb for attacking light naval vessels 
an,d merchant ships is contained in a captured file > which 
contains a 24 February 44 report from Vice Admiral Abe 
to Tokyo o That report described a conference with the 
Chief of the German Air Staff, at which films of tho 
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Hg-293 and FX bombs were shown to m 

representatives* Abe's report gave outlines of construc- 
tion and specifications, but contained no detailed infcrna*- 
tion. In late June 44 ^ tfaval representatives an Berlin 
were given data on the K 3-293 A. The weapon apparently 
greatly interested the Japanese who wished to obtain pro--, 
emotion sketches^ manufacturing rights and technicians* 
In September, Japanese Army and Navy representatives 
visited Garz/Uaedom to attend a demonstration of the 
HS~293. There is no evidence that prototypes- drawing b 
or manufacturing rights ever were acquired by the Japanese 
representative e in Germany c 

b* FX boiribg On the occasion of the September 44 
visit to £k*rz/Ue~dom f the Japanese; repre sent ativ ea were 
allowed to inspect the FX-1400 rocket-propelled bomb for 
attacks on major naval units, and which was used to sink 
the Italian battleship "Soma** The Garz/Ueedom visit 
produced details of weights, dimensions, construction, 
bomb release and control in flight for the* FX; the repre- 
sentatives apparently also saw films of a trial release* 
Additional information' on the FX wis obtained in October 44* 
There ia no evidence that any drawings of the FX ever 
arrived in the Far East, 
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o. HS-294, HS->295 : Available information on 



Japanese knowledge on these larger versions of the HS-293 
is very scanty. The Japanese were informed about December 44 
of the existence of both weapons* According to Dr* Wagner, 
inventor of these weapons and of the HS-393, it was intended 
that he should hold discussions on the H3-294 with Japanese 
representatives in December 44* The discussions were 
postponed and never took place. There is no evidence 
that any other information on the HS-294 and HS-295 was 
sent to Japan • 



of information on the newer German guided missiles having 
been sent to Japan, In fact, it appears that the Japanese 
were kept in the dark as to the existence of those missiles. 



the equipment presented by the GAP to the Japanese Mavy 
in April 44; at that time the weapon had not been used 
operationally* Plans, an experimental report and descrip- 
tive text for the glider-bomb were shipped and probably 
sunk. 

BP-20 (Matter) : 

Personnel of the manufacturing firm stated that 
they were ordered to give complete details of the BP-20 to 



d. Guided mlpsl}es : There is little evidence 



e. BV-246 : This glider-bomb was included in 
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Japanese representatives In Germany* Although, because 
of transport difficulties, the Japanese never received 
those details, the caanufaoturing personnel stated that 
the Japanese had a general knowledge of the interceptor 
and Ite purpose, and showed considerable interest in the 
project* It is possible, therefore, that some information 
on the BP-20 was sent to Japan; it is extremely ualikely 
that any plans or samples were shipped to the far East. 

Bombs : 

In 1941-42 Japanese Army and Navy representa- 
tives in Germany purchased, and shipped to Japan, samples 
of a wide variety of German bombs, including samples of 
the 1,000, 1,400 and 1,700 kg bombs. The Navy also was 
to purchase samples of the 2 kg ground-attack bombs; 
according to German Air Ministry records, 500 samples 
of the 2 kg bomb were released for delivery to Japan 
during the latter half of 1942c During that period, the 
GAF offered to Japan, for inanediate delivery, 600 or more 
sample bombs; by late March 45 a large number of sample 
bombs had been purchased and loaded for shipment. A 
further shipment of bombs — including incendiary and 
normal and thin-oase high- explosive types — and fusee 
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was purchased from Rhelnmet alffsffiRF5¥^<fl iJ^fHV^B^^ it\ j 
August 43. It 1 8 probable that most or all of the bombs 
and fusee shipped to the Par East &r:<?3»ved safely in 
Japan. 
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Aerial cameras and lenses: 

As early as 1941 the Japanese were purchasing 
samples of aerial cameras in use by the GAF; purchases 
were continued through the subsequent years* Up to the 
spring of 1943, when the Germans apparently standardised 
their out-put to produoe only cameras of 50 cm aperture f 
cameras with aperture of 20 cms and 75 cms respectively 
had been purchased and a total of 100 samples sent to 
Japan* By the late summer of 1943 the Germans had failed 
to produce cameras with 50 cm aperture for the Japanese; 
presumably for that reason Japanese purchases continued 
to be of the earlier type camera. Special lenses, and 
parts and accessories for cameras! all were negotiated 
for concurrently with the cameras themselves* During 
the more recent negotiations there was an apparent ten- 
dency to purchase and ship lenses* rather than complete 
cameras* Presumably because of a reported shortage of 
optical glass in Japan, manufacturing rights for few 
aerial cameras were purchased* The only known cases of 
purchase of manufacturing rights were Italian-made aerial 
cameras. Drawings of those cameras were shipped and sunk* 
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As early as February 42, ??hen Gtermany offered 
the rights for the Hensohel pressurized cabin, the 
Japanese Army and Navy became interested in high altitude 
flying equipment . The Japanese Navy 1b known to have 
acquired rights to manufacture a pressurized cockpit — which 
may have been an early Hensohel model— within three months 
of the German offer. Drawings for the Ha- 150 pressurized 
cabin were dispatched to Japan. Apparently, however, the 
drawings were not complete enough to allow of reproduc- 
tion in Japan; parts and plans again were shipped in the 
spring of 1944, probably on two U-boats, both of which 
are thought to have been sunk before reaching Japan, In 
August 44, the Japanese Navy again requested the shipping 
of parts and drawings fo2* a pressurized cabin. Those 
parts and drawings may have been shipped sometime during 
the summer of 1944* In July 44 7 the Japanese Navy ac- 
quired manufacturing rights for a Hensohel pressurised 
cabin, probably a later model than that for which righto 
were acquired in 1942* According to U« 9. Navy reports, 
experimental high-altitude pressurised cabin cells have 
been found among equipment at the Yokosuka Naval Air 
Experimental Station „ 
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By mid~1941 the Tokyo Aircraft Gauge Company is 



believed to have acquired patent rights for the Askania 
automatic pilot; the agreement provided for two Japanese 
technicians to work at the Askania factory. In early 1942 
the Japanese apparently v/ere negotiating for a Siemens 
automatic pilot and required data necessary for its 
large-scale construction in Japan* By the end of March 42 
attempts also were being made to obtain manufacturing 
rights for the Pat in automatic pilot. 



for manufacturing rights apparently continued throughout 
1942* It appears that the Patin tri axial automatic pilot 
was selected as being the beet instrument « It was not, 
however, until late October 1944 that manufacturing rights 
for, and ten samples of, the Patin automatic pilot were 
request ed* Negotiations were concluded early in November 44 
and steps for immediate purchase of several sample equip- 
ments were put in hand* Aocordlng to German Air Ministry 
records, manufacturing plans for the K-I2 automatic pilot 
were still in the hands of the manufacturer as of mid- 
September 44; there is no evidence of their shipment to 
the Far £ast« 



Negotiations with the three German companies 
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During 1940-41 tm Japanese negotiated tai* 



puroh&ss of manufacturing righto for the 73-5 variable 
pit oh propeller manufactured by ohe Junkers Company* 
Japanese technicians arrive*! in Berlin in mid-1941 to 
conclude negotiations with respect to that propellers 
On arrival, it v^aa found that an Improved design, the 
already ms In procluotion and that $h® earlier 
model xm% obsolete* Mtf&otiations, therefore, were switched 
to the new tvp© propeller ? and atv>smpts mQdB to buy atopic,,, 
plans and machinery and arrange for their immediate ship- 
ment to the Far East,, By the end of 3.941 } fiianufaotariag 
r ight & were being acquired; arrangements : rara in hand by 
April 42 for shipment of plans* list a of <r aerials, and 
ohg complete propeller, Thl.8 material undoubtedly arrived 
In the Far E&frfc* An agroojaent v/aa aleo concludes for 
manufacturing righto for Sohv/art^ propellers, drawings 
and prototype*?. Production of the Junkers and Solr*&rta 
propellers in the Far i2£,8t apparently was to be under- 
taken by Nihon Gfikki. m^naf act ur^r£ of wooden alrsorews. 



to obtain plans for the fclesseroohmltS MP -6 propeller? ami 
negotiations apparent 1/ were in hand. Thor^ i« no 



In early 1944, the Army was rlso very anxious 
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available evidence as to the result e of those negotiations* 



A&rorafi?,,. etfplt; 

German Air Ministry records indicate that the 
Japanese representatives in Germany purchased, probably 
in 1943, one sample dram-type aircraft catapult, type 
KL-12* As of August 44, that sample was still at the 
manufacturing firm, although ready for ehipment. At that 
tlrae there was no possibility of transporting the catapult, 
which was Intended for the Japanese Navy. The equipment, 
therefore, was to be placed in storage: it is very unlikely 
that it was shipped at any later date* Manufacturing 
rights were purchased in July 44; plans had been received 
the previous month, and were scheduled for shipment to 
the Far East in September* It is unlikely that they ever 
reached Japan. 

AB6lB*ga tafte-off equipment: 



of the assisted take-off apparatus as used on the JU~86. 
According to German Air Ministry records, assisted take-off 
apparatus, including containers and transportation boxes, 
was shipped on 30 September from Germany to Bordeaux for 
onward transportation to the Par East* There is no 



In 1943 the Japanese Army purchased five sets 
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evidence of shipment of the equipment to the Par. East; 
it is possible, however/ that such transportation may 
have been carried, out. 

From 1941 on* the Japanese made continual in- 
quiries concerning Lotfe bomb sights, learned the details 
of German production methods and obtained many samples. 
They triad for a time to manufacture their own sights in 
Japan but after a short while gave up that idea and began 
placing new orders with firms in Germany. 

German recommendations for the Lotfe bomb sight 
(subtype not specified) began in 1941, and on 29 October 
of that year Japan was informed that a Lotfe 70 was avails 
able for delivery* Japanese military representatives 
purchased a sample bomb sight (the 70) in March 42 ? but 
delivery was held up. 

, In March 1943 > Army representatives obtained 
information on the Lotfe ?D« Clearance for delivery of 
500 Lotfe 7C*s to the Japanese had been given during the 
latter half of 1942, Prototypes and blueprint a for the 
Lotfe 71) are known to have reached Japan in 1943c, Both 
Army and Bavy Attaches decided that, from an engineering 
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standpoint, the ?D could not be manufactured in Japan. 

During 1944 the Lotfe 7H was investigated. 
Japanese Army and Navy representatives made a tour of 
inspection through the Zeiss factory at Saalfeld* 



approved delivery to Japan of 50 Lotfe ?D*s per month; 
another document granted permission to Karl Zeiss for 
the sale of 300 type 7D*8* By June 1944, Japan had 
decided that manufacturing rights were unnecessary* 
Either production was found impossible, or because of 
difficulties lnvolved f it was decided to continue order- 
ing from German manufacturers* Reordering from Germany 
began late in 1944 tout was not entirely satisfactory ; 
German Air Ministry records ehov? that of 300 type 7D 
bombsights ordered in June 1944, none had been delivered 
as of the following December* German Air Ministry records 
also show that 300 7D f 3 were to be available for delivery 
In January 1945 and thirteen 7H sights were awaiting ship- 
ment at Kiel* Several 7D's had been left behind at 
Bordeaux early in 1944 * 

<UV9 bpipb gftgfot: 

In July 44 Japanese Army representatives requested 
that Germany release manufacturing rights for a dive-bomb 
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A German Air Ministry document dated 13 April 44 
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Eiatooatxt3 Bight device* Apparently the T£JA~3 and 
types were investigated and oorudde^ed; In November Army 
x»spr e a en t at Ive e in Berlin negotiated to purchase the 
manufacturing rights for the TSfc~2 type but stated that 
the BZiUiC typo was not needed* By th© end of December 44* 
the manufacturing rights for the e P8A«2 hacl been acquired; 
possibly for uae with the bomb- torpedo* Manufacturing 
rights ware released to the Japanesa Army by the (r-artuan 
Air Ministry during January 45. aaoordia^ to a note in 
KobayasM ? b notebook, C. lilies &nd Oo. listed Msong 
deliveries in preparation in 194o, license right e fer* 
the Zeiss bomb eight and five s&nple T3A-»2's» 



rights and production specification^ there is some doubt 
that they could have copied and need the Accord- 
ing to £oiss ? chief bomb sight engineer, that firm* on 
instruct J one from higher authority : gave to Japanese 
representatives in Germany a sample of tho TSA computer, 
which t after* tko altitvxle- air speed, uiva-angle. and 

computer and solves the slant-rang^ problem* She oomput^r 
never ^?ae us ad in combat by the Germans, 



Although the Japanese possess manufacturing 






In early 1945, Naval representatives in Germany 



learned details of new German high-speed parachutes. 
Negotiations for purchase of several sample parachutes 
and of manufacturing rights were to be initiated within 
the near future* There is no evidence to indicate con- 
clusion of the negotiations; in any event, in view of the 
date, shipment to Japan of any samples or plans is oon~ 
sidered very unlikely » 

Parachute brake : 

By late July 43, purchase of a sample of the 
parachute tall-brake, as used on the JU«88, was being 
negotiated. Although a German Air Ministry document, 
dated August 43, stated that special importance was 
attached to release of the JU-88 type parachute brake, 
e**mple equipment still was at Kiel awaiting shipment in 
April 45. It 1b believed that there had not been any 
previous shipment of sample equipment. 

B^et-proof fuel tfarfeg: 

In March 42, Army representatives in Berlin 
inspected the German bullet-proof fuel tank; the German 
Air Ministry was being requested to authorise transfer 




to Japan of sample tanks to allow of their use with the 
IX)«21? and ME-21C, There is no evidence to indicate that 
sample tanks were obtained* German aircraft fuel tanks 
were the subject of further inquiry in December 43, which 
suggests that the earlier negotiations had not been 
successful. 

Fug], frn,l9<rt?.Qn pip»: 

In August 42 ? the Germans offered to the Japanese, 
for immediate delivery,, two sample fuel injection pumps as 
used in the tttw~801» Those pumps were shipped by the end 
of July 43, as also were two sample fuel injection pumps 
for the Jumo-211; one of the latter was sunk en route* 
The only other German fuel injection pump in which the 
Japanese showed interest was a pump designed by Henschel 
for the BMW-003 turbo-jet unit, which, because of its 
small size and simple construction, reportedly was suit- 
able not only for turbo-jet units but also as a high- 
pressure pump for all types of equipment* 

In late 1941 , the Army was in a position to 
procure three Kerubin type oxygen masks; by April 42 
these had been purchased and arrangements for their shipment 
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were in hand* The masks may have reaohed t|i© ^Sast * 
In early 1942 negotiations were etarted for purchase of 
three sample oxygen masks of the Auer type; these were 
oleared for release to Japan during the latter half of 
1942 but are believed to have been sunk en route to the 
Far East* 
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ELECTRONICS 



Introduction : 

Japan's interest In acquiring technical assis- 
tance from Gersaany in respect to radar and radio equipment 
was exceeded only by her Interest in German aircraft* 



nical assistance In electronic development but were not as 
interested In acquiring manufacturing plans and drawings as 
was the case In other directions. A possible explanation 
of this may have been that She Japanese were planning ad- 
option of radar and radio equipment on independent lines 
and proposed embodying German and Allied features rather 
than the complete adoption of German techniques. 

The development of electronics in Japan was in 
the hands of Array and Navy experimental establishments, 
universities, and the industries and this diversity of 
research does not appear to have operated smoothly. 



Military Technical Laboratory, and other laboratories at 
Okayama, Ikuta, Kawasaki, Mitalta, Teuka i: *uchi and Sendai 
while Fuji Denki K.K., Kihon Musen Denshin K.K. and Mltau~ 
bishi Denkl K.K. featured as major producers of electronic 



The Japanese looked to Germany for general tech- 



Technical development centered at the Tama 



-166- 






Research and development apparently was not 
guided by any central authority and, In general, Japanese 
technical skill did not develop to the state where Inde- 
pendent research produced original electronic equipments 
In fact, at the beginning of the war, Japan was far be- 
hind the Allies and Germany in the production of electronic 
equipment and was forced to rely on Germany-- to an extent 
not evident in other categories of war material— for ass~ 
istance In acquiring German and Allied material for deve- 
lopment of her own apparatus c 

The Germane provided technical help by deliver- 
ing prototypes of their ov/n equipment and tubes to the 
Japanese but did so— at least up to the final stages of 
the war— only for material known to be in Allied hands. 
Captured specimens of Allied equipment also were obtained 
by the Japanese in Germany. 

Various Japanese radar and radio technicians 
were permitted to study German equipment and are known 
to have visited the German -Radar and Infra-red Experimental 
and Testing Station at Heiligensee, where they obtained 
blueprints of German electronic installations » 

A German. P/W states that blueprints definitely 
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were handed over to the Japanese during the period frora 
1942 to 1944 for; 



Wttrzburg C 1942 

Wfirzburg D 1942 

Wiirzburg Riese 1943 

Mannheim 41 T 1943 

Dreh-Freya 1943 

Fahr g t uhl-Fr e ya 1943 

Mraberg 1944 

W&rslaus 1944 

Taunus 1944 

Wlsmar 1944 



In 1943, German technicians, Marine Obering. 
Stalker and a G-ema radar engineer— probably Br Inker who 
is believed to have arrived In the Far East In July/ 
August 43— were sent to Japan. They carried with them 
complete plans for the Wftraberg Riese* a radar intercept 
receiver l, Athoa w in the 9-3 cm wave band and plans for 
German submarines* Those technicians are reported to have 
had little success in improving Japanese electronics 
equipment. 

Another technician; Helnrich Coders of Telefunken, 
who arrived in Japan in the late summer of 1943 for the 
purpose of studying Japanese radar equipment and Improving 
it with German production techniques, in October 44 ad- 
versely reported on the Japanese radar industry, particularly 
on deficiencies in tube production, laboratory test apparatus* 
and ultra high-frequency insulation materials. Fcders stated 
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parties, that the principal wave lengths of Japanese radar 
wer: A e above 80 cms, except for tv/o experimental sets of 20-25 
cms, and that only one model— a naval shipborne set— had 
reached the stage of mass production. 

Other technicians connected with radar development 
were on the way to Japan at the end of the European war. 
At that late, stage, Japanese anxiety to obtain technical 
assistance from Germany is proof of the difficulties they 
were meeting in producing adequate electronics equipment* 

Towards the end of the war, the Germans were more 
willing to divulge complete information on radar develop- 
ments, According to Capt. Se3iuler, German electronics 
director, the Japanese were familiar with all ground search 
radar employed by the Germans. They were also acquainted 
with British 3 cm equipment* Generally, it may be assumed 
that Japanese technicians in Germany had been fully inform-* 
ed on all recent German research in the high frequency field* 

The German technicians with whom the Japanese 
officials worked have expressed the opinion that, provided 
information collected in Germany reached Japan— which kn 
many instances is very doubtful— the Japanese obtained, 
through Germal liaison, a very thorough grounding in 
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electronic research and production^ 

listed below are details ITf the" negdtl 
between Japan and Germany for purchase of electronic 
equipment* 

Radar— Ground and ehipborne ; 

Wtoburp : Initial Interest in German Wiirzburg 
dates from October 42 rAen blueprints of the A* C and D 
models are believed to have been obtained in Germany 
and sent to Japan, Drawings for the Wiirzburg-D are thought 
to have reached Japan by June 45 at the latest. Copies 
of blueprints for Wiirzburg Riese were said to have been 
taken to Japan by Engineers Brinker and Steiker, who re* 
portedly arrived in the Far East in August 43. 

As early as February 43 three mobile Wiirzburg D f e 
had been acquired by the Army and may have been immediately 
shipped from Europe by surface blockade runner* After 
initial 6tudy, the Japanese applied, in May 43, for release 
of 100 Wiirzburg D, of which 50 were for the Army and 50 for 
the Navy; the Germans agreed to deliver 15 sets monthly? be- 
ginning January 44. In addition to the 100 complete sets 
required, the Japanese requested supply of 200 sets of com« 
ponents, though this demand was later reduced to 100 sets 
of component s. 
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German agreement to the release of equipment did 



not, of necessity, mean delivery to Tokyo: it Is believed 
that various sets actually loaded for shipment to Japan 
were lost* However* it ie probable that a few sets of 
Wtirzfcurg D reached Japan in 1945 and several may have 
arrived in 1944, 



Japan AB grids, Michael, £Idechse 5 and Goldamraer com- 
ponents; release of AB grids and Michael subsequently 
was approved* 



faeturing rights for Wtirzburg JD, Details of the negotiations 
are not available but on 6 July 44 those rights were ac- 
quired by the Havy. It is improbable that full blueprints 
ever reached Japan* A letter from the *«avy to "Telefunken, 
and captured on the U~234, states that ail, manufacturing 
drawings for Wl&raburg D had been received* Receipt by the 
Navy representatives in Germany probably is implied* In 
October 44, Fodera reported that mass production of the 
German v/ttrzburg D had not begun at that time and generally 
implied that Japanese efforts to develop radar manufacture 
were very disappoint ing. According to Foders* report; the 
Japanese were handicapped by a shortage of trained engineers 



Initially, the Germans refused to release to 



About August 43, Japan decided to purchases manu- 
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and special mechanics, laboratory teat apparatus and high 
grade insulating materials for ultra high frequency* 



facturing rights for Siemens searchlight control gear for 
use with Wttrzburg were acquired in September 44* The 
equipment concerned is believed to have been a trl~axial 
control apparatus, wodel G150 D. It is thought that blue- 
prints and models never reached Japan. 



lease of Freya and appropriate manufacturing data to the 
Japanese %vy. That material was to be taken to Japan by 
Brinker, who was to aet up plants in Japan for the manu- 
facture of radar equipemnt for the Navy. However, limited 
submarine space prevented loading of the Freya apparatus 
and there is definite evidence that two sets of Freya v/ere 
still in the hands of the German manufacturers in January 45. 
Plans for Freya (Dreh Freya, Fahrstuhl Freya and Freya hZ) 
were delivered to the Japanese representatives in Germany 
in 1944, and may possibly have reached Japan. 



Riese Ger&t, 2 receivers, 2 visual indicators and 2 synchro- 
nizing seta—also were released but probably not shipped* 



Siemens ^searchlight cont rol ^ eq uipme nt: l 



Warn* 



Freya ; In March 43, the Germans authorized the re- 



Freya components — 2 amplifier generators for 
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uammut and Mammut The Japanese received de- 

scriptive data on &amarat and fiiaminut Q 9 but there is no 
evidence of any desire to obtain prototypes or plans. 

Seeta kt (MO 1> FuM* 4QQ) T Manufacturing rights 
for the $ema Company* s Seetakt were acquired by the Japanese 
Navy in July 44. The U-234, when captured, carried copies 
cf the agreement between the Navy and Sema for manufacture 
of Seetakt* It is not believed that prototypes or drawings 
have reached Japan* 

Hohentwiel S (FuMO 63, Fug 200) : The U-234 carried 
a contract between the Navy and lilies and Co. for a set of 
parts for FuMO 63 • In March 44 the Japanese Army received 
descriptive data on the FuQ- 200, which set is adaptable to 
either air or shiphorn use* 

FuMO Anlage 51 (Refer FuG 200 Hohe n tw iel) : The se 

sets were purchased through naval channels and ^ere probably 
intended for use by the Japanese Navy either as air, surface 
vessel or submarine search reaeivers. It is not believed 
that models reached Japan. 

FuG 41T or Fu SE 64 Mannheim ; Captured personnel 
from Heiligeneee have stated that the Japanese obtained blue- 



prints of Mannheim in 1943; hor/ever. there Is no evidence 
that they reached Japan. 

Airborne radar and I» F« fr. : 

FuG 200 Hohentwlel (See ground and shlpborn e 
radar) : In April 44 the Genaans agreed to release one 
set of Hohentwiel to the Japanese to replace FuG 213 , 
which had gone out of production. Later the Germans 
agreed to supply three sets monthly, against an initial 
request of five. Photographs, plans and explanatory data 
were also requested by Japan, but it is not known whether 
they were delivered. 

FuG 202 (FuHO 71) Lichtensteln ; The first order 
for FuG 202 w&s made in April 43; in l&ay 44, following German 
agreement to release that apparatus, the Japanese Army Air 
Force requested delivery of 30 sets. FuG- 202 was offered 
in place of FuG- 212 which previously had been r equested. 
Delivery to the Japanese in Germany of 30 sets of FuG 202 
had been effected by October 44, but these probably were 
never shipped. 

FuG 213 (Llchtensteln S) ; In June 43 the Japanese 
made application for two sets of FuG 213; release was 
granted immediately. In September, the Japanese Army 
and Navy asked for 53 FuG 213 consisting of: 
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55 instrument sets 

53 installation sets 

53 cables and material for assembly 

Delivery of that equipment could not be, undertaken by the 

Germans for sis months • A renewed application was made in 

January 44 for 30 sets, with an urgent request for delivery 

of three sets* Those three sets were released immediately. 

The Japanese were then informed that production of FuG 213 

had ceased; FuG 200 was offered to them instead* 

FuG 216A (Neptun V) I The only information re- 
garding Japanese interest in this apparatus was its re- 
lease to them in August 43. No information is available 
regarding shipment to the Far East* 

FuG 224 Panorama (Berlin) : Two sets of FuG 224A 
(Berlin, a 9.1 cm set) were purchased by Japanese repre~ 
sentatives, but never left Europe* This set was copied 
by the Germans from Allied equipment. 

FuG 25 and 25A(IFF) : Clearance of three FuG 25 
was requested in June 43 for the Japanese Army; immediate 
delivery was approved. In July, the Japanese were advised 
that the set had been declared obsolete but purchase of 
five sets was completed and delivery made by June 44* It 
Is believed that those sets were never shipped to Japan* 




In October 44 , two sets of PuG 25A were acquired 
by the Japanese Army, but at a date probably too late for 
shipment to Japan ♦ 

FuG 136; Descriptive data on this set is thought 
to hare been given to Japanese representatives in Germany 
it is believed, however, that no data arrived In Japan. 

Radio altimeters » n avigational aids, blind bombing devleea : 

FuG 101 (F Ge r&t) : In December 43, one set of 
the FuG 101 radio altimeter was released to the Japanese 
Navy for Immediate shipment; detail of actual shipment is 
not on record* Subsequently, in June 44, a further ten sets 
apparently were made available. 

The U-234 carried a contract between the Japanese 
Navy and LFG Hakenfeld covering supply of five FuG 101 and 
one test apparatus FuP 1Q1. Five seta of FuG 101 were still 
at Kiel in April 45, awaiting shipment to Japan. 

FuG 102 (Pulse type) : In July 43, the Japanese 
In Berlin requested and obtained permission for realease 
of two sets FuG 102, but were informed that supply could 
not oe arranged until early 1944, Subsequently the order 
appears to have been increased to ten sets, of which five 
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PuS 105: At least one set of Fu& 103 Is known 
to have been purchased by Japanese representatives in 
Germany. 

Di rection finder .jTelefunken) S^-4 and : 
In January 42/ plans were made to transfer to Japan by 
the following August one hundred sets of the 
direction finder for short-range fighters, long-range 
fighters, night-fighters, reconnaissance and dive bombers. 
Plans were revised in April 43, and, although tl,e Germans 
would not agree to delivery before July 44, £Z~6 was sub- 
stituted for EZ-4. Tha Japanese Navy in Berlin endeavored 
to obtain plans for the EZ-*Q in November 43, and, by the end 
of 1944, were negotiating for a total of 500 sets of 
Deliveries certainly did not proceed according to plan, al- 
though it is possible that a few. .sets— probably EZ-4 — did 
arrive in Jaoan. 

In November 43, the Japanese Navy endeavored to 
secure manufacturing rights for EX~6; it is not known 
whether they were successful, nor whether plans ever 
reached Tokyo* 
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PeG I V and VI (D/ff Homing) ; Twenty- four 



Telefunicen Fell IV D/F sets were sold to Japan Air 
Transport for shipment early in 1943; that delivery 
probably was for commercial transport purposes. In 
August 43— and following an order for 40 sets previously 
released—the Navy requested delivery from Telefunken 
of eighty additional PeG- IV although delivery of the 
eighty sets was not to be undertaken prior to January 
44. Further negotiations appear to have followed for 
purchase of 2,580 units; although delivery of 60 units 
per month was agreed upon, that order was cancelled in 
October 43. 



but delivery was not possible at that time. Manshu Air 
Transport Company endeavored to buy 29 PeG VI in April 
44; that request was followed in the same month by a 
Japanese Army demand for 3,000 PeG- VI and 135 PeG- IV sets. 

Delivery never met demand and there is no avail- 
able information as to shipment. 



Radio beacons ; The Japanese in Berlin investigated 



German employment of radio beacons and though release of 
the equipment was granted, shipment was not made of the 
complete installations. Because of difficulty of shipment, 



Release of PeG VI was arranged in October 43 
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only descriptive data of the aerial were procured. 

ffufr 5Qg (Schw an-See) : Release of txvo sets was 
agreed for November 43, but delivery was delayed at least 
until 1944. It is unlikely that specimens of this 
apparatus ever reached Japan. 

Y Gter&t : Descriptive information on the Y-Ger&t 
was obtained in November 43; two seta of air-ground 
equipment were released in i/lay 44. Thirty more sets were 
required but not supplied because of prior German demand. 
Due to transport problems it is doubtful whether any 
apparatus v:as shipped. 

Fu Bl» 2F: The Japanese applied for 100 Lorenz 
Fu Bl, 2F in December 43 but the Germans were unable to 
agree to supply more than 8-10 at that time. No further 
information is available on those negotiations* 

X Ger&t : Although there is evidence of Japanese 
special interest in this equipment, the Germans objected 
to its release on grounds of security. 

Ado oo k assemblies i In June 43, the Germans agreed 
to supply two KZW (short-wave) and LO-W (long- wave) Adcook 





Installations; mobile type delivery was to be made three 
to four months later, and stationary type immediately* 

Subsequently (November 43} ten sets of the A70b 
Adcoek Installation* wave range 2900-11,000 fees, were 
released at a rate of 2-3 units per month. There Is no 
information as to shipment to Japan* 

Communications equipment s 
Airborne radio seta: 

FuG 2 : Two sets of FuG 2 were available for de- 
livery in January 45, probably too late for shipment to 
Japan* There is no indication of previous purchases or 
shipments, 

FuG 5a ; Two sets of this equipment, with g 502 
receiver, were purchased by the Japanese Army from Tele- 
funken in December 44, but were never shipped* 

FuG 7a: In January 42, Telegunken offered to 
supply the Jaoanese with 130 FuG ?a sets (wave length 80- 
120 meters) but it is not known whether the Japanese were 
interested in purchasing this equipemnt. 

FuG 10 : In November 43, two sets of FuG 10 





for shipment the following month* "In July 44, the 
Army requested live sets of the ir pulse wave type and 
five sets of the modulation type, plus photographs, plans 
and explanatory data* One set of the equipment was found 
on the U~234» 

FuCr 15 ; In April 43, both branches of the 
Japanese armed forces requested several models of FuG- 15. 
In September 43, it was decided by the German military 
authorities that this equipment could not be released 
until the second half of 1944 , since development only 
recently had been completed. Ten sets were again re- 
quested in oeptember 44, but none are thought to have 
been sent to Japan* 

FuG 16 i Three sets were purchased by the Kavy 
and v/ere available for shipment in August 44, but there 
is no indication of shipment* 

Bolind er receivi ng^ set s r from Sweden; 

In 1944, the Japanese Army acquired manu~ 
faoturing rights for Bolinder type wireless receivers* 
The wireless receivers were described as "equally adapted 
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for use on aircraft 9 on ships, and on the ground, their 
special feature teeing: a receiving capacity of 400 words 
per minute* {? 

Jamming, _aiiti~ jamming and eountermeasures ; 

Captured German documents and personnel in- 
dioate that the Japanese in Germany received lnfor~ 
mat ion on Gema radar anti-jamming equipment in the 
form of blueprints for Wiitrglaus, Tauhus, Mrnberg and 
Wisroar, Stendahl* Aphrodite and Thetis also were de- 
scribed to them, There is further information that in 
luarch 43 Germany released to the Japanese two sets of 
V/ismar equipment, which were to be taken to Japan by 
Brinker; but evidence is not available ae to *#hen the sets 
actually reached their destination. By February 45* the 
Japanese had bought manufacturing data for Wismar but the 
plans were lost in transit. 



"window" against their own radar for test purposes in 
connection with experiments to ascertain the best type 
of ^window for Japanese use, there is little evidence 
of ant i« jamming training of Japanese radar operators. 
Instances of Allied jamming of Japanese radar have re- 



While the Japanese are known to have employed 
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suited in the Japanese closing down their nets. In 
general, evidence points to serious deficiencies in 
Japanese ant i~ Jamming techniques. 

Search re pel vera: 

The Japanese are known to have purchased models 
of the following German search receivers In 1944, hut 
little information ie available on their shipment to 
the Far Easts 



Allied radar ; 

The Japanese gained from the Germans consider- 
able information on various types of Allied electronic 
equipments. The Germans were in a good position to an- 
alyze Allied material and adapt it for their own use; 
such information was usually passed on to the Japanese. 
In some dases, samples of the equipment itself were given 
to the Japanese; such was the case with British and 
American radar identification equipment (IFF)* samples 
of which the Japanese Army received in 1943* The 
British model was designated R~3002; the American model 



FuMB 10 (Borkum) 
FuMB 26 (Tunis) 
FuG 3o0 (Naxos) 



FuMB Ant .3 (Rundipol) 
FuMB 9 (Wanz Anlage) 



Sadir R 87E and Sadlr R 87H* 
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was B064? A. 

Great Interest was evidenced by the Japanese in 
Allied blind. -bombing equipment— American "Meddo" (H2X) 
and Sritish "Rotterdam" (H2S) . In 1944, considerable 
descriptive detail was passed on to the Japanese and 
models and drawings of Rotterdam and Ueddo were purchased* 
It Is not believed that prototypes or drawings either of 
Rotterdam or Kleddo ever reached Japan from Germany* How- 
ever, in January 45 7 the Japanese captured a Rotterdam 
instrument from a downed American B~29. That equipment, 
together with German descriptions and German trained 
technicians— particularly S&take~« should have been of 
great assistance to the Japanese in constructing similar 
equipment* 

In Uareh 44 the Japanese Army also became 
interested in Rosendahl, the German designation for 
captured British "Monica* 1 (tall-warning radar) equipment* 
Models and explanatory data were purchased, but it is 
not known whether this equipment reached Japan. 

Miscellaneous electronic equipm ent ; 

German p/W f 6 and captured documents— notably 
German Air Ministry records— made reference to a variety 
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of miscellaneous electronic equipment , re lat 

Japanese inquiries for German equipment. Little detail 

is available regarding such equipment, particularly in 

respect of transfer to Japan of either prototypes, • 

drawings or manufacturing rights* 

Listed hereunder are the principal It erne which 

at one time or another have been discussed between the 

G-ermabs and Japanese, but regarding which the status of 

negotiations is very obscure. This list is included to 

indicate in what directions t other than those noted in 

the foregoing sections, the Japanese have attempted to 

fill their electronic requirements from Gterznan sources? 

FuG 217 (Heptun RII) 

FuG- 218 (Heptun RIIX) 

PuMG 404 (Jagdsehloss) 

V/ a ss e nnan (Chi nmey ) 

Wasserman H 

Adier radio-telephone 

DiviG 4K and 5K decimeter communication 

equipment (Michael) 
OitlGr 3G decimeter communication equipment 

(Rudolph) 
AS 59 200 watt transmitter 
Powerline TAK 1107 rectifier set 220 V 
Power set EL; IV (FW 3000 A) motor generator 
T 36 40 teletype machine 
lo5 Kw. communications transmitter 
P 53 N Telefunken D/P receiver 
Fu PNG current tester 
Rehbock artificial target testing 

device for Wttrzburg 
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Ultrashort wzfve coKwnlQ^Xon gets f or armore? 
units The Japanese were advised in way 41 of the Bosch 
communications fthort-wave unit developed by the Germans 
for use in armored vehicles and were informed that patent 
rights could be acquired* 

Mo information in respect of purchase of rights 
or (shipment of prototypes is available* It is possible 
that this type of set was never adopted as standard 
equipment in Germany; certainly no set fitting the some- 
what loose description has been found on G-erman armored 

* 

vehicles*' 



A significant effort on the part of the Japanese 
was in the field of infra-red ray searching and sighting 
equipment » For the most part, their interest was in 
connection with location and interception of aircraft, 
presumably because of the slow progress of radar develop* 
ment in Japan, Since infra-red equipment is relatively 
simple in so far as construction is concerned, it is only , 
natural that the Japanese should have explored this field* 

The Japanese Army first made Inquiry in Germany 
for infra -red equipment in 1941, and again in 1943 5 but 
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the Germans were not yet reScl^ klT ^a1T 1511?te t*o pass on 
their knowledge to their ally* By June 44, the Army 
had succeeded in placing an order for 50 "Spanner" 
infra-red sets, which were scheduled to bfe delivered by 
the end of the year* A captured document from the 
German Air Idinistry files indicates that in November 44 
two infra-red apparatus "Spanner II A" were to be 
delivered to the Japanese Army Air Force 3.' However > in 
January 45 the order was cancelled and the equipment 
was never delivered* Thus, it would appear that no samples 
of German infra-red equipment ever reached Japan; any 
delivery was made only to Japanese representatives in 
Germany, 

In the spring of 1945, the Japanese made a 
.seriou.3 attempt to Import raw materials and technical 
assistance from Germany In order to develop an infra- 
red program in Japan. One of the passengers on the U-234, 
which surrendered to the Allies in ^ay, was a Dr. Schlicke, 
an infra-red expert who was scheduled to assist the Japanese 
in this field. Included in the cargo of this submarine 
were 100 kgs of thallium, presumably for use in manu- 
facturing infra-red equipment* Dx\ Schlicice stated that 
the following documents also were on the U-234S 
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1* Papers describing the exact details &nc. 
operation of Evaporografie* 

2. Complete details of "L.lnse". 

3. Complete details of tt Gross Blldwandier" • 
The Japanese in Germany also were instructed 

briefly on the following types of equipment in lata 1944 
and early 1945* 

tt Seehun& III" or "Palter 11 - a device employing 
an image converter tube for detection of aircraft, 

tt Adler tt ~ a large ground- based equipment with 
longer range capability* 

"Flamingo" - a thallium sulphide detector for 
use on naval craft, 

"Kiel" - an airborne interception equipment 
for night fighters, 

' 9 Garu6n&auu' ! and M Zattenzaun w ~ infra-red 
absorbent paints for use on submarines and other naval 
naval vessels. Samples of the paint v;are also 
obtained* 

In November 44, the Japanese received a de~ 
acription of the process for manufacturing the cathode 
and phosphorescent screen of image converter tubes. 
Although the data presented was unusually detailed, it 
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is believed that the absence of drawings, of specifi- 
cations for parts and materials, and of trained tech- 
nicians would make actual reproduction of the tube in 
Japan impossible. However, such data might be useful 
in improving the quality of tufeee already in production 
in Japan . 

Vacumm tubes: 

Dire ct purchases: Tae Japanese Army and Navy 

began negotiations for German vacumm tubes as early as 

1941 ♦ In 1942, the Japanese Army is known to have pur- 

chased small quantities of the following tubes, some of 

which undoubtedly reached Japan in 1942 or 1943; 

LS-180 
LD-l 
LD~2 
LG~1 

RD-12-TF 

MS~50«X4 R magnetrons 
Unspecified types of Wvirsburg vacuum tubes and 
drawings were purchased by the Japanese Army in 1943 
along with samples of Wurzburg sets. The Wurzburg tubes 
are thought to have reached Japan in early 1944, but 
were damaged in transit and were probably of no great 
value* 

In addition to the tubee listed above, a 
captured Japanese document indicates that other German 





'£€2,® funk en .tubes had reached Japan gonetimo before 20 

November 45 and had been tested in the Tama Military 

Technical Laboratory near Tokyo, and In the* Xkuta, Okaysma, 

Kawasaki, Mitaka, Teukaguohi and Sendai laboratories* 

Those tube 8 included the following: 

LS-3 

8A-100 

SA-102 

RV12HS00 

RV2.4P3 

RV2.4T3 

RV2.4P1400 

HL2.4T4 

RL4.8P15 

LS-30 

R'S-393 

RL12P.60 

RS-383 

RG-62 

IlD-4 Ma Magnetrons 
Many NP-2 tubes made by Telefunken in Germany have been 
recovered in Japanese equipment and in supply depot 
indicating that Telefunken at some time" supplied a con- 
siderable number of those tubes to Japan, although no 
rotford of the negotiations is available* 

In the summer and fall of 1944 the Japanese 
Ai?ny was negotiating for the following types of tubes, 
but there is no evidence that the oontracts were ever 
concluded: 

£• Braun (cathode ray) tubes for use in 
the Wilrsfturg. 
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b* Special type vacuum tubes, such aa 
Klystron induction power tubes. 

o. Latest short- wave decimeter tubes and 
complete instructions for use. 

ch Tubes for receiving decimeter wares* 

As regards Japanese Navy purchase es in Germany, 
little information is available on types of vacuum tubes 
acquired. In October 43, negotiations were being carried 
on by the Japanese N aval representatives in Berlin for a 
large number of LGr-10 type vacuum tubes, which were aaid 
to be a substitute for selenium rectifiers; it is not 
known whether any samples reached Japan* In November 43, 
the Japanese Navy received permission from the German 
military authorities to purchase five L&-1 and five 
receiver tubes from Telefunlien. Those tubes were scheduled 
for delivery and shipment in December 43. and although 
there is no evidence of shipment s may have reached Japan 
early in 1944 * 

&B£Sj^Mon^ In addi- 

tion to purchasing samples of vacuum tubes, the Japanese 
Army and Navy also carried on negotiationa to obtain manu- 
facturing rights for various types of German tubes. 
Negotiations to obtain the manufacturing rights for 





Telefunken vacuum tubes were begun by the Japanese Army 
in February 42. The following typea were desired at that 
time: 



Those used with 92 decimeter waves 
LD-15 
LS-180 
LS-50 
LO-1 
LD-2 
• LD-l 
LB-2 
LG-2 
LD-5 
LV-1 
LB-1 
EF-14 

In the spring of 1944, Japanese Army end Naval 

authorities in Tokyo requested manufacturing plans for 

seven types of Telefunken tubes. It ia not known whether 

the original list of thirteen tubes was out down to seven 

or whether the second list covers only high priority items; 

LS-180 
LS-50 

LD-2 
LV-1 
LD-5 

LB-1 Braun tubes 
The Japanese intended to use these tubes in Wurzburg equip- 
ments At the same time Japan also requested the following 
data and materials in connection with the manufacturing 
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drawings for the above tubes: 

a* Toole used in assembly, 

b. Welding process and welding material 
used for assembling the electrodes as well as 
manufacturing machinery. 

Cc Metals for plating the surface of the 
anode and technique for the process* 

cu The production process and information 
on materials in connection with manufacturing the 
cathode* 

e* Stem manufacturing machinery. 

f* Composition of the metals which are fused 
into the stem glass* 

It is thought that drawings for L8-1SO, LS~50> 
LG~2, LD~2, and LV-1 tubes— and possibly for U>~5 and 
LB~1 tube ts— reached Japan during 1944, A contract for 
manufacturing rights for the tubes listed above was never 
concluded by the Japanese Army and Navy with Telefunken ? 
because of failure to agree as to whom the rights should 
be transferred* For some time contracts had existed 
between Telefunken and Nippon Musen Denshln K.K« (Japanese 
Wireless and Telegraph Company) and between Telefunken 
and Mitsubishi Denkl K.K, (Mitsubishi Electric Company), 
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under the terms of which Telefunken 
those Japanese firms the right to manufacture and sell 
Telefunken products in the Far East.* It was reported 
in June 44 that, if thosa contracts were renewed, Tele- 
funken also would agree to transfer to those companies 
rights to manufacture all Telefunken vacuum tubes* In 
March 45, it had still not been deolded whether manu- 
facturing right 8 were to be transferred to the above two 
firms, other Japanese firms, or to the Japanese Army and 
Navy* Germany then proposed that each type of vacuum 
tube should be made the 3ubject of a separate contract* 
It is not thought that these points of contention had 
been resolved by the time Germany surrendered* 

Negotiations with the Gema Company were more 
successful* In July 44 the Japanese Navy acquired from 
Gema manufacturing rights for the following search re- 
ceiver tubes: 

TS~6 
SD~6 
VK~3 



*Three of the five types of tubes Nippon Musen is 
known to have produced were copies of Telefunken types* 
One LS-66 tube which was recovered in the Far East bears 
the Nippon Musen trademark and the legend "made in 
Germany n * 
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The Japanese Navy In May 44 requested information 
from Germany regarding methods of manufacturing magnetron 8 
and requested samples of the finished products, machinery t 
drawings and technicians* By 15 February 45, it had been 
decided, in order for the Japanese to investigate the 
details of magnetrons > thsy would have to purchase the 
manufacturing rights of t*ro types: IMS 100 (transmitter 
use) and RD~2 Ma (receiver use). It is not believed that 
the oontraot was concluded or that this material tjae ever 
shipped to Japan. 

Technical d ata and, technicians: In addition 

to the acquisition of prototypes and manufacturing rights 

for vacuum tubes, the Japanese Army and Navy also requested 

and received from the Germane a considerable amount of 

technical information regarding the following: 

LS-130 vacuum tubes 

Raytheon 7 25 A (an American tube) 

LD-20 tubes 

*LB~9-N cathode ray tube 
LB- 3 cathode ray tube 

Methods of manufacturing tungsten filaments 

2he following German radar technicians ha,ve been 

sent to Japan and have given the Japanese technical aid 

in manufacturing vacuum tubes: 

Heinrich Foders, Telefunken engineers-arrived Far 
East August/ September 45. 
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BrinKer, Gtema Company engineer — arrived Par East 
July/ August 43* 

The following Japanese radar technicians re- 
ceived training in Germany and returned to the Par East; 

Matsui—arrivod July 44 

Sat ake~~ arrived August/ September 43. 
One Janapese vacuum tube technician* scheduled to arrive 
in Germany in the summer of 1944 to study mioro-v/ave 
vacuum tixbes^ was said to have been lost en route. 



to obtain from Germany nsore technicians skilled in the 
latest techniques* The results were not successful* 



in radar development was her failure to keep pace with 
the improved insulation needed for high frequency cables* 
In l l aat s & German radar technician, who, at the time of 
Gei'-many's surrender, was en route to Japan to assist the 
Japanese in their radar and infra-red program, stated 
that the Japanese possessed no high grade insulating 
material for use in radar construction. 



Japanese began negotiations for the manufacturing rights 



The Japanese Army negotiated throughout 1944 



An important factor in Japanese backwardness 




nsulator^.: As early as 1942 the 
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for Hescho ceramic insulation material* In June 44, th© 
•Japanese Navy wao pressing for the conclusion of a contract 
for the same firm's high frequency condenser, for which 
some plane apparently already bad been received* It is 
not believed that the contract with Hesoho was ever con- 
cluded and it is thought that the Japanese never acquired 
complete data on ceramic insulation material* Over 400 
high frequency condensers were found in the cargo of the 
U~234« 

In January 45 f a Japanese technician from Fuji 
Electric Company vms receiving practical training at the 
Hescho factory on porcelain insulation for high frequency 
work and v?as thought to have made good px^ogress in acquiring 
the practical technique needed in Japan, A plan by which 
the Navy hoped, in the autumn of 1944,, to send several 
Japanese to Germany for that purpose was abandoned be- 
cause of the difficulty of getting them to Europe* 

Plastic Insulators: Japanese Interest in the 
development of plastic insulators was of much more recent 
date than was the case with ceramic types* It was in the 
autumn of 1944 that the Army began inquiries in Germany 
on the methods used by both Germany and Great Britain 
to polymerize certain hydro-carbon compounds into their 





ultra-ultra short wave insulation for radar. 

In February 45 ? the Japanese hoped to avoid 
having to buy manufacturing rights for plastic insulation 
materials by obtaining the information from I»ti*Farben 
under the Hydrogenation contract ; it is not believed that 
they ever acquired very detailed information or blueprints 
for the process* 

In September 44 the Japanese Aaray requested 
models and drawings of a number of unidentified items 
of ultra-high frequency measuring equipment; it is thought 
that none of the items v/as shipped to Japan* 

According to Feelers * October 44 report on 
Japan* s electronics position^ the. Japanese wore in a 
difficult position with regard to radar tent equipment* 
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LAND AMAMENT3 AMD AtffllUNI?IO» 

Small arms : 

7,92 mm MG-54: Early in 1943 the Japanese 
Army attempted to aecure manufacturing rights for this 
weapon from Hheimnetail-Boraigt but the German High 
Command opposed the transfer* There ie no evidence 
that prototypes were shipped to Japan., 

7»92 mm M&-42; The Japanese Army was anxious 
to secure the manufacturing rights for this weapon early 
in 1943 and the German Army was willing to grant per- 
miasicn; there is no evidence* however t that a contract 
was over signed* In Juno 43* Army representatives in 
Berlin procured a general outline of Oerman methods of 
manufacturing the and it would seem that at that 

time manufacture of the gun in Japan was contemplated* 

7+9 m M,? Ar 43: Drawings for the 43 pistol 
and ammunition were shipped from Europe in mid-1943 
and may have reached Japan ♦ 

7»9 mm M«P» 44: In September 44 Japanese 
Army representatives in Berlin proposed purchase of the 
manufacturing rights for this pistol. Drawings on film 
were said to have been sent to Japan in 1943* Apparently 




because of the complexity of the equipment and tho 
difficulty of using it on a large scale, ' it eventu^ll* 
was decided that manufacturing rights should not be 
purohased, 

9 mm M«P. 40 : In Karon 43, the German Army 
offered the Japanese Axwy She manufacturing rights for 
thia pistol. It is not known whether a contract for 
manufacturing rights was concluded but. in mid-1943 
drawings for the 40 type pistol and 08 type ammunition 
were shipped from Europe and may have reached Japan by 
the end of the year, 

Breda pistole : The Japanese Army carried on 
extensive negotiations for 20,000 Breda automatic 
pistolst 7.65 and 9 ram, but there is no evidence of 
shipment or acquisition of drawings and manufacturing 
rights* It seems probable that pistols and sub-machine 
guns were Involved but evidence is not definite on 
this point » 

Accessories : Drawings of a German 1942 type 
machine gun mount were shipped to Japan in mid~1943. 

In November 41, the Japanese received considerable 
detail on the Mauser Company method of manufacturing 
rifle stocks from laminated materials* 
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Anti-aircraft weapon 



SS mm Plain Models of the W tyo;. £B ^::n AA r?m 



were purchased by the Japanese Army x/i Germany in 1942 
and probably shipped to Japan, One '$? type* together 
with ammunition? was shipped from Europe by the end of 
1943 and is also thought to have reached the Empire. 
By July 43* one 58 type AA gun also had been purchased 
and possibly shipped* while negotiations were in progress 
for the type 41* The last mentioned model probably was 
acquired too late for shipment by surface blockade runner. 



typo AA gun specifically excluded rights of reproduction 
in Japan * although Krupp did state that the necessary 
arrangements to this end could be made if Japan so 
desired, Purchase of the gun included data transmission 
apparatus (on carriage equipment) for height* aairouth* 
and semi-automatic fuee setter auxiliary equipment* plus 
specimens of HE ammunition with oO- second time fuse and 
armor piercing HK ammunition with base fuses * 



type 99 80 mm dual purpose' gun is reported by ?/W ! s to 
be based directly on the German 36 and 37 type 88 mm Flak 
and the Japanese version is believed to be a close copy 



The Japanese contract vrith Krupp for the 



It should be noted that the Japanese Army 
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of the German models. 

One 88 mm Flak. 3? and ammunition destined for 
Japan was reallocated to the OAF in 1943 when trans- 
portation space was no longer available for shipment to 
Japan* 

IPS mm Flak ? In March 43* rights to 
manufacture the 40/2 type 105 mm anti~airor&ft gun 
were offered to the Japanese Army but there is no 
indication that the contract ever wa$ concluded. By 
that date* however* one 33 type 105 mm anti-aircraft gun, 
together with ammunition* . had been purchased and 
shipped* and a contract for the 39 model had been 
signed* It is known that a 39 model and 43 boxes of 
ammunition purchased by Japan later srere turned back 
to the GAP when shipment to the Far East could not be 
arranged* 

Quick loading apparatus for 10 cm AA gun : 
In January 45* the Navy was negotiating for drawings 
for a quick loading apparatus for a 10 cm Rheinmetall" 
Boreic AA gun to be Bent to Japan by submarine. It is 
not believed that a contract was concluded before the 
end of the European war* 

Anti-aircraft fire control equipesmt; The 





Japanese appear to have been given every opportunity to 
study German anti-aircraft Strategy and taotice and 
Japanese personnel in Germany made a full study of 
German defenses* A microfilm on German AA defense systems* 
scheduled to be sent to Japan in April 45* was nearer 
loaded for shipment* 



Navy and Army were believed to be far behind those of 
Germany, V/hile the Japanese undoubtedly were producing 
efficient AA weapons* they were deficient in the production 
and employment of warning D/F and AA predictor devices * 



to study AA techniques. There ia no evidence that such 
individuals arrived in Europe* Arrangements were made 
in 1944 to have two German AA expert s-^Sandrarfc and 
Schumann- -go to Japan with the general object of 
improving Japanese AA defenses* Sandrart was captured on 
board the U-234; Schumann was captured in Europe after the 
collapse g 



was revealed that the Japanese in 1942 acquired a sample 
of the German Kommandogeiilt 40 and shipped that director 
apparatus by submarine* The Japanese then claimed that 



Japanese. AA defenses and tactics in both the 



Japan planned to eend technicians to Germany 



During interrogation of General Keseler it 
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this apparatus was lost in transit and requested that 
a replacement should be provided. The Germans were 
said to have acceded to this request though they were 
doubtful that the Japanese report was correct* General 
Kessler asserted that the Japanese have reproduced the 
KoranandogerSt 40, 



Miscellaneous; In addition to the foregoing, 



Japanese representatives in Germany » in May 44„ reoeived 
descriptive data on the following: 



20 mm {fountain Flak 38 

50 mm Flak 41 
128 mm Flak 40 
128 mm Flak 40 (twin) 

Flak sight 38 
200 cm 40 A Flak searchlight 



20 mm Antitank gun; In March 43, the Germane 



agreed to transfer to Japan manufacturing rights for 
the 28 mm antitank gun, The outcome of that offer is 
not known. 



Z^L SL-S22^£*..SiHB : * n March 43» manufacturing 



rights far thin rocket gun ^ere offered to the Japanese; 
there is no evidence as to Japanese reaction to that offer. 



75 mm Recol ll esa gun (75 ram LG-40) ; Drawi ngs 



for this gun and for 38 type hollo?/ charge and armor 



Guns* howitzers and rocket weapons: 
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piercing ammunition were at 

75 mm Aiit lfeank^gun 40; In March 43 * Germany > 
If the Japanese so desired, wae vailing to transfer the 
manufacturing rights for this weapon to Japan* There is 
no information as to tyhether the rights ever were acquired, 
but in mid-1943 drawings of a 75 mm antitank. gun> type 
unspecified* and 1939 and 1940 type armor-piercing 
ammunition were shipped from Europe * 

75 mm Antitank gun 41: In July 43 it was 
reported that the Japanese Army was about to begin 
manufacture of the 75 mm antitank gun 41 and the 
Military Attache wished to reach an agreement with the 
Germans on patent rights* A model of this gun and it& 
breech block— together with samples of 1938 and 1939 
type hollow charge amraunition — and manufacturing plans 
had been presented by the German Amy to the Japanese 
Army in January' 43, This material may well have 
arrived in Japan by the middle of 1945 

Antl tank rifle 41 ; (This weapon cannot be 
clearly indent! fled but it is believed to be the HPS 
B41 taper bore 28/20 Gerlieh weapon*) 

Drawings for a heavy 1941 type antitank rifle* 
parts and 1941 type armor^plercing and explosive 
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ammunition were dispatched to Japan* where they may have 
arrived about December 43* 

1 50 nan Howitzer (?SFH 18) ; Manufacturing 
rights for the 150 mm howitzer were offered to the 
Japanese in March 43; there is no indication that a 
contract was signed* The Japanese may have purchased 
a Krupp model in 1942, 

210 mm Krupp SK-58 : One model with ammunition 
was shipped from Germany by March 43. In February 43, 
negotiations were in progress in Berlin for manufac- 
turing rights for a Skoda 210 mm gun, which may have been 
the Krupp model of the Skoda type. There is no evi- 
dence that rights were aoquired by Japan, 

240 mm Howitzer (type not determined, possibly 
S koda) : The German Army offered the Japanese the rights 
to oopy this weapon in February 42, One model and 
ammunition are thought to have been purchased and shipped 
to Japan at that time, 

380 mm Turret gun : In June 44, the Japanese 
Navy was negotiating with Krupp in respect of a Krupp 
380 mm turret gun. At that time plans already had been 
supplied to the Navy, but no contract had eventuated 
because of a disagreement overprice. Captured 
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document s imply that a license agreement i'or fchia weapon 

""*' 'i -? v 

may have boon contracted toward, the end of &uly -44 * * 

The Japanese ilrmy and Navy both have shown considerable 
interact In these weapons and the manufacturing right e 
for the Panserfauat v&m presented to the Japanese Army 
in November 44 as a gift from Hitler outside the 
Manufacturing Rights Agreement; manufacturing rights 
for both weapons ware acquired by the Hairy from Hugo 
Schneider by December 44* representatives in 

Germany* by November 44 f also acquired one hundred 
Panaerfaust and two Pansorachreck with manufacturing 
drawings . It is believed that none of this material 
reached Japan* Twenty-four Pan&erfaust and one 
Pans erschreck were found in the car-go of the U-234 vshen 
that submarine surrendered • 

M^lMili" Xn March 45* data on the 
Panzerblits web obtained by Naval representatives in 
Berlin,, There is no further evidence as to Japanese 
acquisition of prototypes or plana of this rocket 
weapon* 

_, jjQ^.elTOrf eg .41 ; As early as March 45 
the German krmj waa willing to transfer manufacturing 
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rights for their 41 type 150 ran rocket gun to the 

Japanese Army* but it ia not known whether a contract 

ever was signed. Drawings for the 41 type 150 mm rocket 

gun and ammunition are known to have been shipped from 

Europe in the summer of 1943. In February 45, the 

Japanese Military Attache In Berlin obtained move. 

details on the 150 mm Nsbelwerfer 41 and its ammunition; 

this material was to "be sent by the next submarine to 

leave Europe. There is no indication of shipment. 

Other models of rocket launchers ; It ie 

reported that in February 45, the Japanese Military 

Attache in Berlin was preparing a detailed report on 

German rocket guns and their ammunition for trana- 

mission to Japan by submarine. The weapons in question 

are believed to be the following: 

(i) 210 mm, 280 ram, and 300 mm Kebelwerfer; 

(li) Portable rocket launching rack - 1940 and 1941; 

(iii) Rocket launcher mounted on a truck - 1940; 

(iv) 150 mm rocket launcher mounted on an 
armored car - 1942; and 

(v) Rocket launcher for projectile containing 
propaganda leaflets - 1941. 

Long-range rocket projectile A-4, (V-2) : There 

Is no evidence of official release to the Japanese of 
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information concerning the A~4 long-range rocket, In 
fact, the only evidence on the subject indicates that 
Hitler refused to divulge details to the Japanese; any 
knowledge they may have acquired on the weapon can 
only be of a moat general hearsay nature* 

Ammunition and explosives ; 

12,7 mm ammunition : A technical report on. 
and plans for» the methods of producing 12,7 mm ammuni- 
tion used by Deutsche Waffen Maschinen Fabrik, sent to 
Japan in 1943. reportedly were lost en route. Another 
set of the report and plans is believed to have been 
shipped in 1944, and may have reached Tokyo, 

Two million rounds of Breda ammunition were 
purchased from Italy and shipped to Japan in 1943, 

Fuses ; a, Rhelnmetall electric fuse ; The 
Japanese Array first became interested in this fuse in 
June 41, at which time the purchase of manufacturing 
rights was considered; subsequently it was decided 
instead to purchase sample fuses. About July 43, however, 
manufacturing drawings for the Rhelnmetall electric 
fuses had been dispatched and lost en route to Japan, 
implying that rights had been acquired before that 
date. There is no evidence that duplicate documents 
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were shipped to* or reached* Japan, 

i> Tavar o Company time fuse ; In 
March 42, Japan cs a Naval representatives in Berlin 
acquired information on the time fuse manufactured 
by the Sv/ias Tavaro Company, Major Kobayashl was said 
to have investigated this fuse and its manufacture in 
1941 and found that, in addition to its use on 
anti-aircraft guns» it was adaptable for bomb use. 
In March 42 Naval representatives in Berlin were 
planning to send a catalogue describing the fuse to 
Tokyo by the next surface blockade runner. There is 
no subsequent information concerning this transaction 
nor of the shipment of drawings or samples, 

o, Thiel time fuse J In May 1942 » the 
Japanese Navy requested detailed information regarding 
the Thiel time fuse. Particulars of machinery, testing 
and mass production were requested; manufacture in 
Japan apparently was contemplated. On 7 May 43» the 
OAF presented free of charge to the Japanese Navy 
manufacturing rights for the Thiel 3/30 time fuse and 
ordered that data required for manufacture* immediately 
be turned over to the Japanese Government, There is no 
information Indicating whether or not manufacturing 
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drawings reached Japan, 

&, Proximity fuses : It is not 
believed that the Japanese Army or Navy requested* or 
received* any information from Germany on proximity 
fuses. However* Dr. Otto Scherzer, of the University 
of Llunich and Scientific Chief of the Central High 
Frequency Research Station in Germany, stated that copies 
of all reports which he held had been transmitted to 
the Japanese, These reports were said to have included 
detailed information on "Fox" and all other types of 
German proximity fuses. On the other hand» Professor 
Wagner of Henschel stated that the Japanese had no 
information about proximity fuses. General Kessler, 
when interrogated* stated that samples of proximity 
fusee were on the U-234; examination of the cargo proves 
that this was not true. It is unlikely that Japan had 
any infonnationt other than of a very general nature* 
on German proximity fuses. 

Grenade and mortar shells* 38 and 59 types : 
Drawings and samples of 3d and 39 type grenade, and 
mortar shells were shipped from Europe early in 1943 and 
probably reached Japan by the end of the year. 

Steel shell and cartridge cases : In 1942 the 

* UNCLASSIFIE 





Japanese Array acquired the Folte Arniatutfif 



Company's process for manufacturing steel shell and 



cartridge cases. This process t as offered* apparently 
covered 7^9 inn ballt 37 mm antitank and 88 mm high-angle 
field gun ammunition* but* upon Japan 1 a request* German 
50 mm antitank gun ammunition was substituted for the 
37 mm ammunition* It is believed that Japanese 
technicians were trained in the process at the Polte 
Company* but It is net known whether these technicians 
returned to Japan* The necessary blueprints for the 
Polte process and samples of the eases are believed to 
have reached Japan » 



processes for special steels to be used in manufacturing 
cartridge cases — such as the Krupp Company Open Hearth 
process and the Perrital process (see Section VI)* 
In November 43, trial manufacture of steel for 
Japanese cartridge cases was begun at the Krupt> plant 
in Essen* 



for manufacturing steel cases, the Japanese* in July 43# 

proposed purchase of complete equipment for the manufacture 
of 12*7 mm and 20 mm brass oases* It is not known how 



There also have been negotiations for several 



Brass shell cases: In addition to the process 
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far negotiations progressed* 

Steel core bullet a ; In August 43*; the Japanese 
were considering the purchase of the I,G> Farben process 
for manufacturing steel alloy for steel core bullets. 
It is not known whether details of the process or righto 
were acquired, 

Hexogen or RDX explosive ; In the autumn of 
1943, the Japanese were anxious to obtain details of the 
method of manufacturing hexogen* used as an explosive 
in bombs and ammunition. A detailed report is believed 
to have been sent to Japan at that time and a Japanese 
technician inspected a German factory making this product* 

Dl ethylene glycol di nit rate; This material 
is used as an explosive and a propellant. Information 
describing the technique of manufacture is believed to 
have been forwarded to Tokyo, 

Liquid air ; In June 44, the Japanese Navy 
was extremely anxious to obtain the German technique 
for producing a special liquid air explosive used in 
rocket shells. No further details are available. 

Nitroglycerine ; Japanese Army officials 
in Berlin examined in September 44 the Meiesner process 
for manufacturing nitroglycerine and apparently were 
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proposing that Japan import technicians from Genn^ny ^ r 
and purchase the ore cess. It appears that Japan h^* 
no interest in the process as no further action appears 
to have been taken * 

Poison gas? The Japanese Army made several 
requests for information on German pel eon gas techniques* 
but no information was supplied* In October 44* there 
was a suggestion that technicians be exchanged between 
the two countries for study of poison gas; nothing ever 
came of the proposal * Two light gas masks were shipped 
from Europe by submarine in June 44, 

Vehicles: 

PzKw III i In Kay 41. details of this tank 
were obtained by Japanese Army representatives in 
Berlin* Subsequently Hitler authorized the sale of 
two model s f one xvlth a long 50 mm and the other with 
a short 75 mm gun. These were shipped from Europe 
by March 43 and may have reached Japan* ■ Manufacturing 
rights are believed to have been acqyired by the 
Japanese Army* but* as of May 44, there was evidence 
that the Japanese were not planning to proceed with 
manufacture* 

PzKw IV : Two specimens of PzKw IV/P2 tank* 
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mounting a 40 type 75 antitank gun* Were purchase d 
and shipped to Japan by March 43. Manufacturing rights 
are thought to have been procured* but as of May 44 » 
the Japanese apparently had decided not to put this 
tank into production, 

P aXw V (Pant her) j A model of the Panther tank 
was purchased in September 43 — too late for shipment to 
Japan* Japanese officers attached to the German Army 
received instruction in its employment. There is 
evidence that the Panther tank (or a close copy) was 
being made in Japan* although there is no indication of 
Japanese purchase of appropriate manufacturing rights 
or drawings. 

PgKw VI (Tiger) t A model of the Ti^er tank 
also was purchased In September 43* Interrogation of 
Kurt Arnholdt* chief tank test engineer for Henschel & 
Sohn, revealed that » about September 43, four Japanese 
officers visited Arnholdt at a tank testing and proving 
ground. They were especially interested in Tiger tanks 
which had been modified to penult for&inc streams up to 
five meters in depth, Arnholdt believed that the German 
High Command already had furnished the Japanese with 
microfilms of the Tiger I and II tanks • and possibly 
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with blueprint s* 

Armored oars: In February 42* one BShmlseh- 
K&rische Maschinen Fabrik armored combat oar was offered 
to the Japanese* with rights to copy if required. There 
is no indication that models o~ drawings ever reached 
Japan • 

Arthur Tlx* President of Ffenomog AG* Hanover* 
stated that in 1943 hie company had been instructed to 
send full drawings of their 3-ton half track armored car 
to Japan via the Japanese Embassy* It is not known 
whether those drawings actually reached Japan* 

A captured letter froni the files of Demag A 8 G« 
states that* on 13 April 43# the Japanese Army signed 
a contract with Demag for the purchase of four one- ton 
armored troop carrying vehlolest type D 7 P (special 
motor vehicle 250) ♦ The contract was for a straight 
purchase and did not involve manufacturing rights or 
rights to copy f or in any way reproduce* the vehicles 
in Japan* 

Motor vehicles : In November 43 the Henschel 
Company proposed the establishment of a Joint German- 
Japanese enterprise to manufacture motor vehlclds in 
Japan* Very little detail is available but apparently 
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l;iie plan envisaged a monthly production" of 1*000'- 1,500 
4th ton tvuoks by collaboration between Hensehel and 
sorae unnamed Japanese industrialist,* The Japanese 
appear to have been interested in the proposal and 
Inquired as to the general attitude of the German 
Government on this question and the possibility of 
Joint German-Japanese production of military materiel 
apart from vehicles. 

Charcoal burning automobiles : Resulting 
apparently from dissatisfaction with their own equip- 
ment, the Japanese requested details and drawings of 
German gas producers* No detail is available as to the 
outcome of the negotiations* 
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OPTICAL EQUIPMENT 




Optical glass * 

The Japanese have had close association with 
Germany on optloal glass for many years ♦ Carl Zeiss has 
an, agency in Tokyo, and apart from large imports by this firm, 
the Japanese also have bought from other German firms* 
notably Schott and Lelts. 



slve purchases were made through ordinary commercial 
channels; concurrently, the Army was buying and shipping 
for specific military uses during 1942-43, With the 
end of surface blockade running in the spring of 1943, 
the familiar pattern of Japanese purchasing policy on a 
new basis was reproduced in purchases of optical material* 
Through 1944 the Army and Navy took charge to an 
increasing degree, although Mitsubishi continued to 
negotiate for f and collect data on, glass manufacturing 
techniques. Optical glass is particularly suitable for 
submarine oargo and apparently retained a high priority 
for transport by Japanese and German submarines. 

The Japanese • in the late stages of the European 
war t stowed interest in two closely related types of 



In the days of surface blockade running extan- 
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special glass— Certal and Neophane. As the Germane 
are believed to have provided data on the selective ab- 
sorption coefficients of these materials in the visible 
spectrum, the Japanese apparently required these 
materials for some form of color filtering, possibly 
to produce more natural effects in aerial photography. 

The Japanese produced optical glass themselves 
hut in 1944 there was strong evidence that Japan was 
In short supply of such material. Continued Japanese 
purchases and shipments when space was at a premium 
bears this out, since there was no indication that 
Glass shipments had been for prototype use. A little 
more light on the unsatisfactory state of home 
production is afforded by the inspection by Mitsubishi 
representatives of the Zeiss plant. That inspection 
revealed speoially detailed Japanese interest in the 
manufacture of crucibles for use in making optical glass. 
Furthermore, the Japanese apparently did not require from 
Europe raw materials for optical f^lass production. 

Towards the end of the war, the Japanese in 
Germany were negotiating for still closer collaboration 
with Zeiss, The acquisition of special processes was In 
question j it is not possible from avilable evidence to 
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specify details, nor tc infer to what extent Zeiss, op 
other German technicians actually were to supervise 
production in Japan. It would appear that the Zeiss 
process for increasing the final penetrability of glass 
was to be substituted for the Leitz process previously 
in use by the Japanese Kavy, but not considered to be 
as pood as the Zeiss or Schott methods. 

As an indication of* the quantity of glass which 
the Japanese obtained from Germany, Zei3s~Jena shipments 
have been ascertained from German records in the following 
amounts: 

October 3? to September 38 730,4 tone 
October 38 to September 39 574.7 tons 
October 39 to September 40 256,6 tons 
October 40 to Sent ember 41 1,153.3 tons 
October 41 to September 42 905.3 tons 
October 42 to September 43 672.3 tons 
October 43 to September 44 1,490,9 tons 

The above tonnages represent sales ex-Jena; 

sales from other' £Las3 makers in Germany ar« believed 

to be of negligible quantity. 



- UNCLAS 




«H)ISSr 

MANUFACTURING' PROCESSES: RAW MATERIALS: 

... ^Qi^-r ^jt^^ Aerials 

Pago 



Manufacturing processes 224 

Aircraft 224 

Fuels 251 

Iron and steel 256 

Aluminum 238 

ivsi sce.llan.~oue 239 

Raw materials: special manufactured- materials 242 




MANUFACTURING- P ROCESSES: RAW MATERIA LS! 
SPECIAL MANUFACTURED IvLVTKRIALS 



Manufacturing processes : 
Aircraft: 

& Henschel Company mass production technique 
for alroraft : In October 44, the Japanese Navy became 
interested in the Henschel Company's method for the mass 
production of aircraft— used in Germany by Dorrier and 
Helnkel as well as Henschel—and detailed reports of 
the process were compiled by Navy technicians * 

In November, Naval representatives in Berlin 
began negotiations to buy the manufacturing rights for 
the process and to arrange to send an engineer and the 
necessary drawings to Japan. Later that month, films 
describing the production of spars for the M£«109 and 
ME-410 and the production of wings for the MK-109 were 
delivered to Japanese representatives in Germany. In 
January 45, manufacturing rights for the Henschel process 
were released to the Japanese Air Force* Drawings and 
films were acquired too late for shipment to Japan and 
negotiations for a Henschel engineer to go to Japan never 
were concluded. Pohl, a Henschel Company engineer 
already in Japan, is reported to have a general knowledge 
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of the process. . 

b* Helnkel Company, techniques ; In October 
42, Japanese Naval authorities were anxious to arrange 
for the construction of an aircraft factory in the Par 
East in collaboration with the Helnkel Company; Hitachi 
Aircraft Company was to be the opposite party in Japan. 
Hitachi was scheduled to build the factory., while machinery, 
machine tools and production technique would be contributed 
by Helnkel. It is not believed that the plan ever 
materialized. 

c. Junkers technique 8 : In September 41, 
negotiations were begun between Junkers and the Manohu 
Aircraft Company for the conclusion of an agreement where- 
by Junkers would supbly to the Japanese firm aircraft, 
machine tools, Jumo-211 engines, manufacturing tech- 
niques and technicians, and, in return, would receive a 
capital interest in Ivianchu Aircraft Company. The 
Japanese Government was anxious to promote the 
enterprise in order to procure German production skill 
and equipment; It is not known, however-; whether the 
agreement ever was concluded. 

Although there is no evidence of a tie-up 
between Manchu Aircraft and Kawasaki Aircraft , the 





Junkera Company appears to have 



a similar joint enterprise with Kawasaki. Information 
on that project le Incomplete, but Kawasaki planned to 
manufacture Junkers alroraft and engines and Junkers 
was to contribute manufacturing rights and the necessary 
teohnlcal aid and equipment. Difficulties in transporta- 
tion of personnel and equipment from Europe to the Far 
East interfered with realization of the plan. The 
scheme appeared to cover a wide field of mass produc- 
tion techniques, prototypes, and equipment and may have 
Included Junkers, Messerschmitt and Hensohel prooeduree 
in engine and aircraft manufaoture. 



aircraft t Negotiations were begun by the Japanese Army 
in July 1944 to secure plans and manufacturing rights 
for machine tools for aircraft manufacture. At that 
tine Army representatives In Berlin had begun negotia- 
tions for manufacturing rights for certain machines, 
and was preparing to negotiate for the rights to other 
German machine tools. There is no further information 
on the outcome of these negotiations. 

It has additionally been established that prior 
to the outbreak of the German-Russian war a large quantity 



Machine tools for the mass production of 
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of machine tool and heavy industrial equipment was 
supplied by the Germ&ns to Japan, Korea, and Manchuria, 
thie material having been transferred by the Trans- 
Siberian Railwayc (TAB N provides details on the 
materiel known to have been transferred by this means.) 

J* tlffht alloy castings fo r Daimler-Ben z 
motors (aircraft and marine) i In August 44 , the 
Japanese Army requested that a Oerman technician 
skilled in the production of large, li$tit alloy castings 
for Daimler Bens engines, be sent to Japan. At that 
time detailed explanations and photographs of the 
technique and equipment used in the large-scale produc- 
tion of cylinder blocks and crank housings also were 

» 

required. In September it appeared impossible to secure 
Gterman technicians because of their scarcity in Germany 
and the disorganization of the industry as a result of 
air attacks. However, two engineers from the Furukawa 
Company and one engineer from Sumitomo, who reached the 
Far East during 1944, are thought to have received 
technical training in this field in Germany and may have 
furnished valuable information to the Japanese. There 
is no information as to whether the drawings and photo- 
graphs requested in August were sent to Japan. In 
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January 45, the Japanese Array was apparently anxious 
that negotiations for the manufacturing s'lghte for 
light alloy castings be stepped up, but it is not 
thought that the rights were acquired. 

£• Glessharz : In April 45, Japanese Naval 
representatives in Berlin obtained, information on the 
production of Giesaharz, a castable resin suitable for 
making moulds used in processing light alloys for air- 
craft fuselages. On 11 April 45 manufacturing rights 
for Oiessharz were released to the Japanese. 

£• Ruhrstahl steel casting method : In June 
41, the Japanese Army and Navy both initiated negotia- 
tions for the Ruhrstahl steel casting method. The Army 
planned to have the Kobe Steel Works conclude an agree- 
ment with Ruhrstahl, while the Navy was to have 
Hitachi Manufacturing Company negotiate with Ruhrstahl. 
Evidence points to the discontinuance of these negotia- 
tions. 

jh. Wooden aircraft : The Japanese Army and 
Navy have evidenced considerable interest in German 
methods of manufacturing wooden aircraft and their 
Attaches in Berlin have Investigated or purchased the 
following processes: 




pressing process developed by Dynamit A.Gk was 
releaser! to Japan « 

(it) In September 44, the Japanese Naval 
representatives in Berlin visited one of the 
MssserBohmitt plants and studied the manufacture 
and use of Tego film, an adhesive used in the 
manufacture of wooden aircraft, Construction of 
the wooden parte of the ME-163 B also was studied. 

(iii) In February 45, the Japanese 
Army Indicated their wish to purchase manufacturing 
rights for Kaulitf lime- *a urea resin composition 
sheet used as a bonding material for plywood and 
laminated material of wooden aircraft— in order to 
acquire the necessary detail on the material and its 
applications* The contract wa& not concluded, 

(lv) k contract was conluded in Feb- 
ruary 45 betv/een the Japanese Navy and Schwablsohe 
Formholz, Ulm, for the transfer of patent rights 
for the Bells process for construction of aircraft 
from plywood. This process was developed jointly 
by the firm Erwin Behr* Wendlington, and Messer- 
schmltt, and served the strengthening of wood by mould- 







UNI 

ing of veneer stripe glued ftit^p$$| j^QIu 

employment of the eights was to bo for the duration 

of the war only, 

As one of the terms of the contract, the 

following documents were delivered to Japanese 

representatives in ftermany In Deo ember 44 J 

a, Tan production machine drawings and 
drawings of machine parts, 

b* Two manuals on production machine a. 

c. Two delivery regulations, 

cL *Two lists of essential machinery and 
equipment required for production. 

An arrangement existed for the training 
of Japanese technical personnel and Schwabische 
Formholz apparently v;ere willing to supply 
German specialists to install the process in 
Japan* A Serroan P/W has stated that a commission 
of Japanese was trained in the Belie process at 
Wendlington, 

Japanese interest in the Bells process 
arose as a result of their interest in manufactur- 
ing the ME-21Q, ME -163 and ME-262 and their 
inability to produce special resilient steel sheet 
for parts of aircraft fuselages. 





Berlin acquired information on initial development 
T/ork on Homo gen— a fiber with binder—and 
Lignogen— a fiber without binder— for use in 
the manufacture of fuselages of wooden aircraft. 
Manufacturing rights for Homogen and Lignogen were 
released to the Japanese Navy on 20 April 45. 

(vi) Japanese in Germany also have 
studied the British Mosquito; parts and drawings 
were made available to theni but the shipment, of 
part 8 at least, appears to have been lost en route. 

Fuels ; 

a. I.Ck Farben hydroge nation process: Nego- 
tlonatlons for the 1.0. Farben hydrogenation process were 
begun by the Japanese Army in 1941, but it was not until 
January 1945 that the contract finally was signed. The 
long delay was due principally to Japanese reluctance to 
pay the price demanded by I.0-. Farben and that company's 
unwillingness to transfer patent rights which were 
legally held by the International Hydrogenation Patents 
Company (IHP) at The Hague. 

Throughout the war strenuous negotiations were 
also carried on by the Japanese Army for the special 





machinery necessary for the hydrogenation process, but 
no deliveries were made because German industry was too 
busy with home ordure. 



LGr Far-hen was to make available to the Japanese Army 
patent rights and technical aid regarding methods, 
equipment and catalysts for the hydrogo nation process 
as far as these were necessary for the operation of 
hydrogenation plants in the Far East, It is thought 
that the agreement applied to Japan, Manchuria and China, 
and rights transferred by included its own and 

those received from thirl parties, including IRP. 



of the agreement; is understood to include the processes 
by which coal, hrosm coal, coal tare, lignite, peat, 
wood waste and petroleum are used to manufacture the 
following products by the introduction of hydrogen or a 
hydrogen compound; aviation gaeoline, methane and other 
hydrocarbon gases, light oils, heavy oils, lubricants 
and paraffin {wax?). 

On 15 January 45, a laboratory \?as set up by * 
I«G. Farben at Heidelberg to construct and experiment 



Under the terms of the hydrogenation agreement; 



The hydrogenation process within the meaning 





u 




with an apparatus designed to produce aviation gaetfrfna 
from various types of Manchurianooal. The experiments 
were delayed by last-minute changes in Japanese ideas 
concerning raw materials, and it is believed that little 
was accomplished by the end of the European war* 

Arrangements were made by Mitsubishi to pur~ 
ohaee blueprints and manufacturing rights for various 
types of manufacturing equipment from German firms, but 
the rapid development in the military situation prevented 
the Japanese from receiving those plans and drawings. 
Several Japanese technicians-- Fukao, Kinoshita, Mikaxnl-* 
were trained at I.Gr. Farben plants before the Allied troops 
entered Leverkusen, but none of those technicians returned 
to Japan, nor were any German technicians sent to the 
Far East. Lt. Col. Yoshida, who arrived in Singapore in 
July 44, is believed to have had some knowledge of the 
I. Or. process and to have had drawings in his possession, 
but, inasmuch as he left Europe before the agreement was 
signed, it is not believed that Farben had released 

detailed drawings at that time. I.G-. has for many 
years maintained an office in Japan, and the Japanese 
may have obtained from this source a small amount of 
assistance in improving hydrogenation plants already 
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existing in the Far East 




b. Lub ricating oils : Various processes 



of manufacturing lubricating oil— the Ruhrchemie and 
Voltol methods in particular— were examined by Japanese 
representatives in Germany* The Voltol process consists 
of the eleotrical polymerization of fatty oils, commonly 
rape seed. 



consideration ?/as given to methods of catalytic cracking 
for the production of gasoline and details were obtained 
of an iron catalyzer oven* A Japanese fuel expert now 
in Japan, Lt„ Col* Hanaoka. is thought to have received 
training at the Ruhrchemie plant . 



between Ruhrohemie and Mitsui in respect to production 
of 12,000 tons of lubricants per annum at Hokkaido . 
Jlnzo 3eklyu, and plans for the necessary plant were 
provided* The process was to employ soft cracking of 
soft wax and low temperature polymerization of Fischer 
feed stock comprised of either 200/3200 Diesel cut or 
soft wax* The plant Is thought to have been operating 
in 1942, 



In connection with the Ruhrchemie process 



A contract is known to have been signed in 1940 



c. Solid petroleum fuels : In July 43, 
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Japanese Army representatives in France *tiopQ\ighly ] 
investigated a French process Tor solidifying petroleum. 
Negotiations for the process continued until September 44, 
but a contract had not been concluded at the time of 
the liberation of France* The Germane are thought to 
have acquired the French process. In which case this 
approach may have been open to the Japanese even after 
the fall of France. 

The process can be applied to gasoline, heavy 
oils, light oils, kerosene, chloroform and paraffin and 
its advantage lies in ease of packing and storage. The 
product can be transported in wooden cases and only 
needs pressing to extract the original oil* 

d. Alcohols ; Between May and July 42 , the 
Japanese made various Inquiries in Germany as to 
German practice in the production of alcohol! 
particularly Butanol, Iso-Propanol and the conversion 
of Iso-Butanol to Iso-Octane. Further inquiry covered 
the synthesis of cai-bon monoxide and hydrogen for 
production of Iso-Butanol. Orders were placed in 
Germany for equipment required in the manufacture of 
Butanol and Iso-Butanol for conversion to Iso-Octane. 

Subsequently ? the Japanese appear to have 
lost Interest in German practice, probably since Japan 1 s 




independent development in the production of alcohol from 



Lurgl Jlqw tew^grature carbonlaat i o?LJt:igjjMg * 

In 1942, Lurgi transferred to the Japanese 
patent right s and three sets of drawings fop their 
low temperature carbonization furnace; those drawings 
undoubtedly reached Tokyc. 

X ron , and ate el ; 

Sinter irons The Japanese have examined 
in detail the process of using sinter iron as material 
for the rotating bands of shells and its other uses, 
such as for self -lubricating abaft and axial bearings* 
The advantage in the use of steel so manufactured lies 
in the economy in use of copper, or other material in 
short supply, which sinter .iron can replace. It appears 
that the Japanese eventually decided not to proceed with 
negotiations to purchase manufacturing rights; it seems 
possible > however—- and in fact there is some evidence 
to support the suggest ion— that in connection with their 
investigation of sinter iron the Japanese also acquired 
information on iron powder for high frequency purposes. 

b. Krupp open .hear th method for ste el cartridge 
oases ; Detailed information wm given to the Japanese in 
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etc. * v;ae successful 






December 45 on the equipment; used In the process and 
the composition of the pig iron and of the different 
grades of finished steels needed for various types of 
ammunition. The contract for manufacturing rights 
had not been concluded by June 44 , although by that date 
Japanese representatives in Germany had received 
manufacturing drawings. Although there is no indication 
that such drawings ever were shipped, it is possible that 
they reached Tokyo before the cessation of hostilities * 

£• Ferrltal process from Italy ; In 1942-43 
the Japanese Army was considering the purchase of 
rights to manufacture an Italian alloy steel known as 
Ferrital. This steel was designed as a substitute for 
oepper, brass, etc*, for use in small arms ammunition 
and cartridge cases* It is not known whether a contract 
for the manufacturing rights ever was concluded, but 
samples of the material are thought to have reached 
Japan* The extent of Japan 11 s knowledge of the process 
is difficult to determine- but from the fact that they 
negotiated for small lots from Italy in 1943-44 it might 
be assumed that they were reasonably confident of their 
ability to produce that alloy, 

de Steel tube rolling mills ; Beginning late 
in 1942 the Japanese negotiated, through Mitsui, for the 
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purchase of Stiefel and Pilger stee, 



plants for Sumitomo. In late 1944 the orders were 
cancelled because of ^;he transportation situation and 
the destruction of manufacturing plants of M. F. Meer A.G* 
In February of this year, however, Japanese Naval 
representatives in Berlin were proposing that manufacturing 
righto and drawings for the Pilger Mill be acquired* Xt 
Is not; known whether a contract was signedc 



were negotiating for technical help from Germany in the 
construction of simplified coke ovens* The Japanese 
attempted to apply the s&rae principles of simplification 
to Otto coke ovens in Anshan as were used in ovens of 
Herdt construction in Germany, This is believed to have 
been prompted by the high susceptibility of coke ovens 
to bomb damage s,nd the relatively long time and high 
degree of skill required to build or rebuild those of 
usual construction* 

Aluminum; 



way in May 43 for the granting of patent rights to 
Japanese Interests for the Seailles process of alunlna 
manufacture which was being used in Germany* The 



.§* Coke ovens i In late 1944 the Japanese 



a» Seailles process : Negotiations were under 
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process permits the manufacture of alumina from colliery 
wastes and limestone, and can be employed in cement works. 
It requires, however, a complicated and large plant and 
yields -a snail scale output* it Is understandable that 
Japan wanted to use her surplus cement capacity and ensure 
any source of supply of aluminum not dependent upon im- 
ports of bauxite from the Southern Regions and Mandated 
islands* There is no information as to whether Japan 
acquired rights to the process from Germany, 

b. Oaproii l Company process; In September 44, 
Japanese Naval representatives in Italy investigated the 
Caproni process for manufacturing aluminum from volcanic 
@sh. It is not known whether designs, plana and drawings 
were acquired* 

Miscellaneous; 

a. Magnesium: In June and July 43, Japanese 
Army representatives in Berlin investigated the methods 
than being used in producing magnesium in 0-ermany, They 
were in favor of purchasing the Farben process but 

there is no evidence of further negotiations* 

32 ♦ Rubber; Following negotiations with Mitsui 
in October 42, the Germans agreed to make available 
the Farben process for the manufacture of synthetic 






rubber (Buna) , The Japanese Array proposed oivilian manu- 
facture by Mitsui or its affiliates end the plan called 
for a plant of 9,400 metric tons per annum capacity. 
Drawings, technical oooperation and machinery were to 
be provided by I.Ck Farben. It is believed that negotia- 
tions were not completed. 



to have acquired patent rights for an "airtight vaouum 
system" carbide manufacturing plant from Germany in 1942, 
but plans are not thought to have reached Japan. 



Tokal Denkyoku Seizo K.K., Tokyo, concluded. an agreement 
with a German firm for a license to operate roasting 
furnaces for manufacturing oarbon electrodes in Japan 
and Manchuria. Some drawings for these furnaces already 
had been reoelved in Japan by the previous September and 
plans were made for an engineer from the Oerraan firm to 
instruct the Japanese in furnace construction and opera- 
tion. The remainder of the drawings were scheduled for 
delivery in March 44„ 



Japanese technicians were trained in Germany in 
cloth manufacture in 1942; five technicians with a 



c. Carbide : The Japanese Army is believed 



d. Carbon eleotrodes : In November 43, 



e. "Cloth? There is some evidence that 
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knowledge of German technique are be.'.:! c / j-."'. o icve 
reached Japan. 

In February 45, the Japanese Navy was con- 
sidering the purchase from I.G. Farben of manufacturing 
right 8 for a special material for the garments of 
personnel working on the ME-163. Since T-Stoff-.- -con- 
centrated hydrogen peroxide— damaged regular types of 
olothing, I. G. developed a product known as PG, a 
cloth coated with rubber material and other chemioals. 
In order to learn the details of this material from I.G. , 
Japan was required to purchase the manufacturing rights* 
It is not known whether or not an agreement was concluded. 

f . Rasohlg process : The Japanese Government 
in June 43 Initiated inquiry through Mitsui with a view 
to obtaining rights to the Rasohlg process for oatalytlo 
conversion of benzene to phenol. The Germans apparently 
were willing to supply drawings and equipment for the 
experimental plant. 

It nay be assumed that the Japanese were inter- 
ested in the Raschlg process as a souroe of picric aoid 
(tri-nitro-phenol for manufacture of high explosives) 
from ooal as a raw material. 

The latest information on the negotiations— as 
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of January 44— Indicated that they were not progressing 
favorably and were unlikely to be successful. 

Raw raterlal and special manufactured materials : 

Considerable quantities of raw and manufactured 
materials were purchased by the Japanese in Europe prior 
to the outbreak of hostilities between Germany and the 
Soviet Union and were transported to the Far East via 
the Trans-Siberian Railway.* Thereafter, the Japanese 
were foroed to rely upon surface vessels for the 
transport of goods between Europe and the Far East and 
a wide variety of commodities was imported by this means. 
Finally, in 1944-45, when trade was confined to sub- 
marine blockade running, certain raw and manufactured 
materials continued to move from Europe to the Far East. 
Their high priority makes this class of goods worth 
mentioning briefly. 

5. Mercury : Approximately 1,500 tons of 
mercury were purchased by the Japanese in Italy from 
1942 to the time of the Italian oollapse, and this 
commodity held the highest priority for shipment to 
Japan by submarine. Information on shipments during 



*A list of those commodities appears as TAB N, 
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the period of surface blockade running is fragmentary, 
but successful shipments are believed to have amounted 
to 141 tons; sinkings may have totalled 119 tons. 
Approximately 520 tons of mercury ere thought to have 
been shipped in numerous submarines from Europe since 
the summer of 1943 with a known loss of over- half of 
that amount. 

be Special steel; In the latter part of 
1942 the Japanese placed an order in Germany for 
10,000 tons of alloy steel to be produced over a period 
of ten to twelve months and to be used in the manufacture 
of aircraft engines. 

A considerable quantity of the original 10,000 
ton order remained to be shipped after surface blockade- 
running had ended. A few tons of special steel in bars 
were carried in the keels of the submarines which ran the 
blockade in 1943-44* Total arrivals are not known, but 
are believed to be small, Inasmuch as several shipments 
were sunk en route to Japan, lost at Bordeaux or damaged 
by bombing, and large quantities are thought to have been 
lent back to the Germans « 

o* Aluminum : In the summer of 1943, before 
the final abandonment of surface blockade^running, a 
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very high shipping priority v/a^ given to 6,000 tons or 
aluminum for the Japanese Army and. Kavy in equal share cu 
The reason for this urgency has never been explained, 
but falling other evidence it 1b assumed that a special 
grade of purity waa desired. 

Some aluminum was shipped from Europe on 
Italian submarines in the summer of 1943 and small 
quantities of aluminum in hars occupied valuable 
cargo space of German operational submarines leaving 
Kurope for the Far East since the -summer of 1944. 

dL Lead; Early in 194 S the Japanese completed 
a secret purchase in Spain of 1,000 tons of lead, which 
had all been transported to Germany by November 43, In 
June 44* arrangements were made to ship approximately 
350 tons of thie lead to Japan by German submarine and 
it is fool laved that shipments reached that figure * Of 
the amount shipped, at least half waa probably sunk 
en route, 

e* Platinum: The purchase of platinum in 
Europe was controlled from Berlin by the Japanese Army 
authorities but the materia], itself vrae almost entirely 
obtained in Portugal < The exact amounts obtained are not 
known* Shipments by submarine are thought to have amounted 






to at least 26 grams, of which about hal:* probably was 
lost; since platinum Is easy to smuggle, the traffic was 
never fully recorded. The assoc£ated preoloue metals, 
iridium and rhodium, also are believed to have been 
bought in smaller quantities. 



the se were closely parallel to those for platinum. Some 
shipments and losses are known but, as with platinum, 
total acquisitions are not known. Diamond dies are 
believed to have retained priority for submarine ship- 
ment up to the end of the European war. 



Japanese bought considerable amounts of ethylene 
dibromlde. It is thought that their own production, 
scaled to their output of tetra-ethyl-lead for aviation 
fuels, eventually was adequately developed. 



Germany in former years but the substances which retained 
priority for more recent submarine shipment seem to have 
been confined to metallic ziroonium, metallic lithium 
and neon gae. 

Ball bearings, steel balls, and piano wire ; 
The Japanese bought ball bearings in Germany all through 



£. Industrial diamonds ? Negotiations for 



£* Industrial chemicals : Up to 1943 the 



Numerous chemical produots were brought in 
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the war, but the chief source of their European supply 
was Sweden, The Swedish firm S.K«F, had branches in 
Japan proper and in Manchuria; it is thought- however, 
that imports on a commercial level were not large 
during the war- Many thousands of balls and finished 
bearings of different sizes were shipped by submarine and 
It is possible that the Trans-Siberian Railway also was 
used on a smaller scale for this traffic. Piano wire for 
use in aircraft ?/as bought in Sweden but there is no 
evidence of shipments toward the end of the war a 

Steel balls of diameters from 3 to 16 mm re* 
tained a priority for shipment during recent months, 

1. Technical books, journals, etc, : The 
Japanese constantly have expended time and morey in 
acquiring in Europe and forwarding to Japan certain 
books and Journals of a scientific and technical 
nature; American and British publications figured 
largely therein. At one time physical and chemical 
text books were bought in Switzerland. 

J. Special synthetic materials i The Japanese 
acquired information in varying degrees of detail regard- 
inga number of synthetic products which had been 
developed by the Germans for special applications. In 
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most caoes- simple descriptions of the proauaT'^ 
were sufficient for Japan to produce the material, while, 
for more complicated material, methods of production 
were described or demonstrated. 

Examples of these special materials are; 
Igetex Synthetic rubber cloth produced from ingelit 

manufactured by 1*0. Parben. 
Vinidol Polyvinyl chloride, an anti-eorrodal material 

for lining ammonia tanks in production of 

hydrogen peroxide* 
Oppanol Lining material for retorts for production of 

hydrogen peroxide* 
Mipram 11 Curtain" used in preparation of hydrogen 

peroxide catalyst lf D86 M . 
Vinnol Synthetic rubber used in preparation of 

hydrogen peroxide* 
Klingehit Asbestos packing used with fr Z fl material, 
Woltopren Low density plastic produced by Dynamit AG* 
Dynal Phenol treated wood fiber used in combination 

with Moltopren for trim tabs of FV/-190, FW-189, 

TA-15& aircraft, 
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UNCtASSIHED 




EUROPE TO 
THE FAR EAST 

Surface re seal* 

a. Successful 

b, Unsuccessful 
Submarines 

a. Successful 

b, Unsuccessful 





BLOCKADE RUNNERS ffEQM EUROFS TO THE EAR SAST 



SURFACE VESSELS 



a. flrwt Seaaon July J.34.1- Hay *P42 



Tonng^e (grt) pepartttre mi Arrival in Cargo 



1 . Portland 

2. Rio Grande 

3 . Regeasburg 

4. Tannenfeie 

5 . Dresden 



7,132 

6,062 
3,06a 
7,840 

5,567 



Oct 41 - Jan 42 

Oct 41 - Jan 42 
Feb 4? - July 42 
Mar 42 ~ July 42 

Mar 42 - June 4? 



DynaKO & and 
electric power 
plant equipment, 

Machinery 
Iron and steel. 

Machinery 
' Iron and eteel . 

Machinery 
Iron and steel 
Tanks. 

Machinery 
Iron and eteel 
Aircraft parts. 



b. Second. Seawn Sept 43 Apr 43 
1. Weeerland 6,528 



2. Brake (tanker) 9,925 



Sept 42 - Jan 43 



Sept 42 ~ Dec 42 
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Machinery and 
accessories 
Hydraulic tube of 
large dimension. 

941 15 cm shells 
60 round 8 of 
15 cm tracer 
960 15 cm cartridges 
6,000 3.7 cm shells 
4 t 803 rounds 2 cm 

shells 
13,500 rounds machine 
gun ammunition, 
fuses, etc. 



WW 



(tanker) 



10,000 



6. ?ietro Orseolo 6,344 
6. Burgenlfiad ? t S20 



8. Kio Grande 

9. Qsorno 



10; Alsterufer 



4,793 

6,062 

6,951 



2,729 



UNCLASSIFIED 

Ho record I 



Sept 42 - Bsc 42 
Sm>t 42 ~ Hov 42 



Oct 42 
Oct 42 



Dec 12 



Oct 42 - Dec 42 
Oct 4R - Sec 42 

Mar 43 « Hay 43 



Mar 43 - May 43 



Arimnition, guns* 
aircraft, aviation 
oil. 

Mo record. 

Machinery for 
hydro-elect ric 
pin nt; aircraft 
-carta* 

Ho record. 

Machine p&rts, 
heavy jnachi nery f 
screws. 

Aircraft, Aircraft 
engines, sine 
sheeting, mercury, 
weapons and 
ammunition. 

Weapons, ammunition 
aluuimurt, optical 
glass, piano vire ( 
special steel, 
aircraft engines. 



a. I 



Hons 



X. Slaa ^ssbcrgor 6 .103 Sov 42 - Damaged, Ho record. 

rA\t b^ok. 



2- Spichera (tanker) S,323 



3- Axmeliese 
Eesberger 

4. Oortellaso 



5. German! a 
(tinker) 

8. Portland 



7. Himalaya 



5 t l?3 
5,392 
9,851 
7,132 



6,340 



Hov 42 « Damaged, 
put bncfc. 

Hov 42 - Scuttled 
same month, 

Soy 42 ~ Scuttled 
same month. 

Nov 42 - Scuttled 

Dec 42 

Feb 43 - Sunk 
Apr 43 



M&r and April 43 ~ 
Daamged, put 

back . 



record. 



Dy£a f bicycle parte, 
piano wire, 

600 tens hydro- 
turbo machinery. 

No record* 



Hydro-electric plant, 
100 x 50 litre druxis of 
ethylene dibroside 
(used for prepsra- 
tion of tetra ethyl 
lead) , nercury, 
aircraft engines. 

Small arme, 
amiitun i t i on t f u ee lage 
for German aircraft 
(tyr>e unknown) . 



-251* 





VffMrt 
a. 1242 

Hone recorded. 



D ex?ftrtttTc flal Arrival 



Saxes. 



b. iaia 

1. U-180 

2. U-178 

3- U-511 

(M*rco Polo I) 

4* UiT-23 

(Giuliani) 



5. UIT-P4 

(Cappellini) 



6. tUT-25 
(Torelli) 



?♦ U-168 

8. 1-8 

9. U-1062 



Feb 43 - July 43 

hpr 43 ? » Aug 43 
Apr 43 - Aug 43 

M^iy 43 - Aug 43 
Hay 43 - July 43 
June 43 - Aug 43 



June 43 - Hot 43 
Oct 43 - Dec 43 
Dec 43 - Apr 44 



Rendezvoused April with Japanese 
submarine and transferred its 
cargo of ammunition, drawings 
and weapons. 

Ho record. 
Technicians ♦ 



Aluminum, ammunition, machinery , 
steel for aircrpjft engines, roller 
bearings. 

Bomb sights, ammunition, ball 
bearings, steel for aircraft 
engines, aluminum, ammunition. 

Mercury, ball bearings, steel 
for aircraft engines, aluminum, 
ammunition. 

Foders - Telefunken engineer. 
Sat&ke - Japanese technician. 

Ho record. 

Ho record. 

Bo record v 



UNCLASSIFIED 



1. U-181 

2. U-196 



PeTrartiire <md Arrival 

Mar 44 - Aug 44 
Mar 44 - Aug 



Cargo 



Ho record. 
No record. 



Other submarines which are thought to have "been in the Far East in 
1943-1944 end probably made the voyage sometime during thnt period? 

U-188 

U-532 

U-183 

U-510 

U-843 

U~537 

U-861 . 

U-862 

U-219 



1. 1-20 



Left Aug 42 - Sunk off 
Singapore Oct 42. 



1 Sete Gerat 
1 S-Anlnge, 
hydrophones, weapons 
and drawings. 



b. isia 

1. Ta*zoli 

2. Bflrbarigo 

3. Cagni 



Left May 43 - Sunk. 

Left June 43 - Sunk. 

Left June 43 «• Surrendered 
Sept 43. 



Ho record. 
Steel, aluminum. 
Ho record. 



-253- 




UNCLASSIFIED 



1. V-1224 
(Marco 

Polo II) 

2. U-864 




Left H*T 44 
May 44. 



Left Feb 44 
Bergen . 



- Sunk In 



- Sank off 



3. U-234 



Left Kar 44 - Surrendered 
to U.S. Jleet off 
Newfoundland Hay 44. 



Ho record. 



Plans and parte for MS-163 
and M3S-262, drawings for 
new German aircraft. 
Chlingeneperg « Measerschmitt 

technician. 
Schomeruo - Measerschmitt 

engineer . 

Plans for installation to 
manufacture 500 MS- 262 1 a 
a month t data on high 
performance German air- 
craft t data on electronic 
equipment , uranium oxide. 
General Messier and party. 
Brlngewald and Buf - 

Messerschmitt technicians. 
Shoji - Aircraft expert. 
Tomonaga - Submarine expert. 



Other submarines which may possibly have been sunk en route to Japan 
from Europe in 1944: 

(Attilio Bagnollni) 

U-859 
U-860 
U-198 
U-883 
U-180 



'JNCM88WUB 
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TAB B 



ygg WIClAHS AHD EBRSOWKJSL 



A, Japanese personnel now in the Far iSast who 
received technical training in Germany 

B, German personnel no* in Japan 

C. Japanese personnel in Euroue as of the end of 
the European war 

D. German personnel scheduled for voyage to Japan 
at time of Germany 9 s surrender 

£» Personnel lost in transit between Burope and the 
Par East 



Page 

257 
259 

26? 

271 

272 





TOCHM1CIATS AMD I>m$1Wmr 
Resulting directly from the technic*! exchange, various 
Japanese technicians were tent to Germany to study material, production 
and technique, and a few German technician* were sent to the Far East to 
train the Japanese in German methods. Over twenty Japanese technicians 
reached the ~ar East after snecial training in Germany, a few were lost 
en route to Japan, and a large number are now in Europe, having been 
captured by the Ameg or interned in Sweden. Limited transportation 
facilities find sinkings of blockade running submarines and surface 
vessels prevented any appreciable number of German technicians from 
reaching JaT>an. 

German and Japanese technicians involved in the exchange are listed 
in the following schedules. 
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Technical Training in <><?rww 




Aehiba, Koriyuki 

Bonsai, Ichiro, Lt* Gen. 
Hanaoka, Minari, Lt. Col. 

lijima 

Xomuro, £teuo f Col, 
Nakamura, Shoso, Lt. Col* 

Nomaguchi t Major 
Nomura, Naokuni, Aim. 

Saigo 

Sakato, Chikai 
Sanuki 

Satake, Kiuzi, Lt. Col. 



ftmcttpa 

Representative of Japanese Ministry of Railways 
in Geratany. Liberated "by the Russians in 
May 45 on the surrender of Germany. 

Also known as Sakaniehi. Former Military Attache 
in Germany- Left for Japan December 1942. 

Japanese Army Air Force. Investigated German 
lubricants. Trained in methods of manufactur- 
ing high grade lubricating oils at Ruhrchemie 
plant , 

Returned to the Far East with Bansai in 
December 1948. 

Commercial secretary in Germany. Liberated by 
the Russians on the surrender of Germany. 

Studied German aircraft technique. Returned to 
the Far £&st via Siberia in 1942, 

Studied German gu:. mountings. 

Former member of Japaneee-Geraan-Italian Joint 
Specialist Commission under Tripartite Pact in 
Berlin. Reached Far &aet in summer of 1943 • 

Returned to Far Bast in December 1942 with Bans a i - 

Medical expert, Reached Far Bast in summer 1944. 

Technician from Nihon Gekki who studied wooden 
aircraft production in Germany. Reached Far 
East early in 1944 . 

Received training in radar at Telefunken Company 
in Germany and returned to Far East in l^te 
summer of 1943, Believed to have worked at Tama 
Laboratories in J^oan on the development of 
Japn nese radar* 




UNCLASSIFIED 



Skiba, Hiroto, It. Col, 




Carried on investigations of German munitions, 
particularly in the optical field. Trained in 
the production of predictor equipment for Ah 
guns for Zeiss Conrpany c Inspected Schott 
optical goods? factory at Jena, and production 
of telescopic sight at 0, S, Steiahoii at 
Munich. Made a number of trips to Italy to 
conduct Japanese purchase© there. Beached 
Far E&et in July 1944. 

Medical expert, B.e turned to the 3*ar £*st in 
1943. 



Suzuki, Mekoto 
Sanno 

lateno, I*t. Col, 
3?eufcud& # Osainu 



tfeno, Yasnehi 



Toahida, Kasahifco, it, Col 



An aircraft inspector. Wae liberated by the 
£ti&&iaft& ia Kay 1945 upon Gorin&ny 8 8 surrender. 

Aviation technician. 

Visited important oil installations in Germany 
in 1942. Returned to Japan before December 
that year, 

%val officer. Arrived Singapore 5 December 
1943 after trip of 81 days by tfuhaarine. %s 
to be chief of Hosearch Department, Hlr&teuka 
S&ga&i Art^Bai, 

Mitsubiehi employee concerned vith purchasing, 
shipping and Insuring negotiations in various 
European count rise, ^'as liberated by the 
Kuaclaas in May 1945 on Germany 1 e surrender. 

fxk&i expert who studied German methods of pro- 
duction for aany years. i*rain$d in the pro- 
duction of solidified fuel, th© X ,G,?art>en 
hy&roganation process and high grade lubricating 
oils at BtthrchOTsie. 



Bs&g,: Hear Admiral lokoi, who was succeeded by Kojlroa as £&val Attache, 
sailed for the Far Ea-^st on a <J*rp#neee submarine in September 1943. Vice 
Admiral Nomura , vho preceded Aba, left Gr-rieany in March 1943, 






gQBfttcUQn with ^afffrnlcfft ^cfrftBg&g, 



tfame 

Erlnker, Ob. Ing. 
Fodere, Heiarich 



Groneu, Wolfgang von, 
Maj. Gen. 

Haeberlein, Ob, Ing* 



Hagemann, H*n« Hains 

Kaden, Herbert 
Xrayer, C> Dr. 

Kretschmer, Alfred, Col. 
Lunge, Ob, Ing. 



Hehaits, WUheln, Air 
Commandant Engineer 

Peter sdorff, von t Major 



Function 

Radar technician from Gema Company* Arrived 
?ar East in 1943 to set up r>lant« in Japan 
for manufacture of radar equipment . 

Radar technician from TelefUnken Company. 
Arrived Par East late summer of 1943. Assisted 
Japanese in production of Wurssburg D. 

Air Attache in Tolcyo. 



Representative of Maschinenfabrik Ausburg- 
Jfarnberg. Heached Far East in 1943 to assist 
Japanese in submarine construction. 

Junkers representative who arrived in the Far 
East in 1939 with three other Junkers represen- 
tatives. Handled liaison between Junkers and 
Japanese firms. 

Messerschmitt engineer sent to Jap^n in 1941, 

For many ye^rs representative of l*urgl 
(Jesellschaft fur tfarmetechnlk in Tokyo. 

Military Attache. 

Engineer from Deschimag sent to assist the 
Japanese in manufacturing U-boats and marine 
engines. 

Assistant Air Attache. 



Assistant Military Attache. 
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Kuhl, Otto 



Schmidt 



St shiner, Heiarich, 



Stoer, Willi. 
Weansekar, 3?aui, Mm, 



Mess production engineer from Hensch*l Company 
originally charged to instruct the Japanese 
in the Kenschol pressure process. 

I.B.Farben representative in Jp.pnn. Scheduled 
to aid th* Japanese in setting up I.G.Fftrben 
process for saanufacture of synthetic fuels. 
Ifcd been in Jnpsn for a^eml yoprs, 

Koiukel Company engineer who assisted Japanese 
designers at Nnv&l Aircraft factories* 
recently reported to be building a new 
aircraft factory by order of Japanese %.vol 
Air Force. 

Asib&aaarlor. 

Signal #K>p&ratue technician* Arrived ?ar 
K&st enxarfler of 1943, 

A r;iIot frosa H&ssersch&itt Company */ho reached 
the far Slast in 1941 where h-s waft employed 
for several ye^ra. 

ifev^l Attache, 

Heart of German Economic Mission to Jnpnn., 
Arrived in Tokyo 26 April 1941. 
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II. freriMii > Personnel Thought to be in . Ja^an Whose Servicer Key 

hasLMfa %ulU%& f<?r %Blollat.lPiLflL Swam %>ctoal.tnntf 



Abel, Ward6ffiann 

Bnclz f &rwin Tokonosuke 
Beyer 



Becker, Henry >5. 



Bengsch, Gustav 



fcer;?miller, Jer^ise 



3f»utner 



Brecht, Waiter 



Cording, Hjane 



Engineer of the German Aeronautical Industry. 
On 28 August 1940 reported to have returned 
to Tokyo from a visit to iSurope where he in- 
spected GAP activities ia Poland and Norway. 

Eurasian (Jaoeneae) . Arrived in October 
1P40 to make cultural fiLiss. Known to l?s 
still in Japan in mid* 1941, 

Works with Tatrnjitoto ^hok»i a.K. who import ^r. 
i-:;-*nufecture textile other rrachinery 
mxy import Japanese military requirements 
(September 40 ) * 

Pre vision instruments mechanic, formerly 
erarnloyed by one of the ^heel firoun Oil 
Conmanies. Spileu from U«S. for Japan 
29 September 1940 , 

Chief of -azi Air Corp. Model Plane Departmej 
Chief Instructor of German -State Kodel Plane 
School. In fray 41 arrived in Japan to 
demonstrate flying capabilities of German 
models. Expected to stay for seven weeks. 
De nurture not noted. 

Construction engineer to Avianca. Ia June 
41 w^fl en r >ute to Jf>t»an from the U,S„ 

Representative of I.G. Farben. More than 
PO ye^rs in Japan. 

Believer! to \e Lufthansa pilot. Due to 
arrive in December 40 from South America. 

director of ^innon Kali &agaku K.K. 
(Chemical firm - Agents for Phosnhatee 
d 'Alsace) . 



ftaqg 

Deck, Ing. 

Ehrmann, Kurt 
State, Dietrich, Dr. 

Fransen, Kurt 
Freeden, von 
Frlcke, W. 

Ooseler (or Kessler) , Dietrich 
Grutly 



ED 



Hpckl^r, Karl 
H*inrich, Walter 
Hertle, J*ochlra 



Daimler Ben? engineer attached to Air 
Attaches office in Tokyo, 

Representative of I.G. F^rben, Tokyo. 

t'etallurgic engineer of Xrupps Orusonwerk. 
Arrived in Ja^n In November 40 from 
Vladivostok, 

Civil engineer. Left U.S, for J*r>*n in 
Awil 41. 

Representative of Roechlin/* Stahlwerke, 
AO, 

Engineer. Left South America 3 Jul/ 1941 for 
Japan. 

Due to s*il for Ja-oan from South America in 
April 41 to b<» employed as electrical 
engineer in Manchuria, 

Is reported as ? Bxnlosives ex ert (12/11/41) 
? Ai?ent (3/9/41) 
? h^viost been instructing 
Japanese in Chinp in use of certain pircr^ft 
*fter working for * U.S. nirernft factory 
(27 August 1941) , Reported back in 
Shanghai 5 November 1941. 

Believed to be Jmfthansa Pilot, Due to 
arrive in December 40 from South Americr- 

Believed to be ^Lufthansa Pilot. Due to 
arrive in December from South Americ; . 

German aviator. On 16 O c tobsr 1940 
reported to have arrived from South 
America * 




Hilgert, Kdgpr 

Hinrichsen> Johannes 

Hornamann, Hu&olf 
Xsrbar t Friedrich, Dr, 

K^umimn, G. 
Keonln, ^ichnrd 

Kellerman, ^ilhelm 
Xinze, Victor 
Kreyer f Dr ♦ 
Kurp t a f Rudolph 
Lnckner, Josef 
Lemke 



MED 

fcarann submarine officer, Arrived be- 
ginning of October 40 via Siberia en route 
to Pnnas&. (Departure not noted), 

Tr pined electrical engineer specialising 
in wireless telegraphy. Left U,S. for 
t^T)an in April 41. 

Engineer, left South America for Japan in 
April 41. 

Noted German Metallurgist, director of 
Kaiser Wilhelra Iron '^orka. In June 41 
was to be invited to Jnr^n in the rutumn. 

Chief Engineer of Heinkel Aircraft Company. 
Arrived in Jap».n from Shanghai in November 
40. In January 41 reported to be going to 

Manchuria. 

Swiss engineer residing in Yokohama . 193?/ 
33 Director ofby D?ii i'^inron Airw»iyo Co. 

ReT-'J'esentp tivo of 1 .0. r.-'rcen. 

director Sler.en'i-Scltuck.Rrt Tleiiki 

'K “v, ^-okyci . '’eroonel nddrPBS ec of K" 

t'etober a’ 4 ^ .13 Ohiy-meohi ^oypku, lohyo 

Ship conot’Uotion en^jireor sent to d.'^r.HE \n 
1943 to the ‘^jnef.Ge In U-Oo.ot 

eonatructio.a. 

‘■■nglrAeoi- end test niiot for HeinVtel, ’lokye, , 
.^iTiT/ed 10 C'oto'bftr 1941:. 

Rocresert.'-'f-ive of i<.oechlin>A Stehlverke d O. 

Radio onere.tor. ->pfu South Americn fore 
d.np.r in Aorll II. 

Kleetrician. Reported cu 22 October 
1541 «B hrving recently arrived. 



'ifireleea operotor, Reported on 22 October 
1941 as haring recently arrived. 

Bf.lltvpd to be Lufthansa Rilot. Rue to 
-ri'lve iii ”'3ce;nber 40 from South A:.-ericn 

Ranngin^ Riroctor of Johe Rif!ckrrr„onn ir 
Kob« (October )) . 

Mooresontatlvo of I .0. Ff-rben 

Conrpctpfl vi th Conpugerma CoETDony, 5tobo, - f 
of If' Scuteinber 44. 

Civil pnf'iiiQ^r. 

April 41 
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Schafer, f‘urt 0, 



Left U.3. for Jnoan in 




Schiffner, 

?chlr'nic, German 
Schmidt, - .'tar Oh. Ing. 

Schmidt , , 3 t , 

Schmidt , ’■'olfgpXig 
Schnols, ‘^erhord 



Sui;:- priKc fix'oer V who rer chod Fpi- -iast In 
svjiacer of 1943. Expert in acoustic 
eoult) merit . 

Kepregentative of I.O,Fr,rben, 

Hepraeentatlve of Carl Schmidt, Kpckarsul:.-!. 
Arx’lved Ear Enst l'^43. 

HeprcBentotlve cf D 08 chii;i.''g. 

UtiTireBentatiire of I.G. i’rjrben. 

Representative of I.G- Earhen. 



Schoenlng, 



Schott, I'Ved 



Marine and aircraft engineer. On 12 Kovcb!-" 
her 41 vas reioorted to have arrived recent- 
ly from South America and t,o he acting ae 
technical ad^vieor to the Gf^risan ?tavtl Attache 

Geraian chenii.jt. In August 40 he loft 
Japan for throe months in Shanghai; his 
retux’n was not noted. 



Seifert , 



f'rtgii'.ei-r in Kobe. Head of Gpinnan-J^ip^-riesc- 
I ?ici u 5 1 ;• i « 1 f *r gn n i 2 a t i o a . 



Slug or, Kudolph, Or. 



Jiiviug at; O^ilyr . ’-'ndersit.ood to he doing 
i.;5]>ortent chemical reseocech work ror the 





J^ripaucse goYornmert. 




, of 


6/il/40) 




He is 








tnpefeldt , 0 .H .R . 


Clx^’i 1 e>i4l ueer , left 
AvTil 41/ 


US. 


fer 


Jpnan in 


toil, Otto 


I^erHicosentative of iiohl 


,ir:* B'i 


■os . 


(October 
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Iledemann, H. Germfexi consulting engineer. Reported In 

July 40 to be me.klng factory plane for Toy© 
Aluminium, Mitsubishi nnd Sumitomo. He 
drew the pl^>ns of a fectory then being 
• built near Shisuoks, His office J Hon-cho,3 
Chome, Omeri Ruilding, near Honbashi-ku. 

Wacker, Fran* Due to sail for Japan fro* South America in 

April 41 to be employed ne electrical 
engineer in Manchuria. 

Weinert, Erhardt Engineer. Left South America for Ja’^an 

in ^.ril 41. 

Weymayr, Friedrich Engineer. Left South America for Japan 

in April 41. 

Hickert "Radio Attache" at the German ^nbassy in 

October 41. Hot on the diplomatic list. 

Wolff, Herbert von Manager of Kobe agency of Christian 

Roggensee of Hamburg, exnortere -of 
machinery, metals and chemicals. 

Zenger, Ing. Lelnkel engineer working in Air Attache's 

office in Tokyo, 








llsasi 

Abe, Kptsuo 

Adachi , yakeaa oa 
Ksii , Setausiro 
J'ukao, Kftnji 

Hattori , Sokuro, Major 
Ikedft, Haruo 

Iki, Tadi. CoBidr. , 

Imaea'iiO, Kaaiio, Coadr. 
Inaba, Pnysaeter Goadr. 

Ishige, Siioso, Col. 

lehizuka, 5!akeo, Col. 
Keialye, Chiasta 



Japanese representative on the Iripartite 
Pact Cotamission. 

On staff of J?aval Attache . 

On staff of %val Attache. Submarine expert. 

Mitsubiehi oil refinery expert scheduled to 
receive training in I.&.Fai’ben hydrogenation 
procees . 

Bxpert on machine tools. In U.S. custody. 

Delivered Jeoaneso naval pus'chaaoc in Europe. 
Ax’rived Europe liarch 19^i4. 

StMied laetjslliirgy at Krunp, .h’ngdaburg, about 
April 1945. 

Meaber of Japanese Haval Air Force staff. 

Form.erly chief accountant for Japanese Davy 
in Germany. V/ent to Italy in 1943. 

Pepras-sntative of Ministry of War and Ord. Adn. 
Hdpa. in Cermany. Oil exuert and specialist 
In munitions ia tank production and use. 
Kegotinted vfith I.G.Parbcn for hydrogenation 
process. How in U.S. 

Assistant Military Attache. Aircraft ormaiaent 
expei*t trained in oanufacturo of weapons. Kow 
in U.3. 

Fuji Electric Company engineer. 



Kawakita, Jiro, Major Arrived Europe March 1944. Studied German 

rocket and Jet propelled alx'craft production 
ai’d teehnioue. How in U.S. 





lkjS£ 

Ki/joshl, Yftgukazu, Mfijor Raw Eatei’inls exo^rt. 

Kikachla Xoichi, Major Japanese Ariay Air Fore© staff mamter. 

Klnoehlta, ffoahleada. Major Kepreeentatlv© of Japanese iSiel Ministry in 

ftermany. Received training in manufacturing 
high grade lubricating oils at Huhrehemie in 
1941. Novf In U.S. 



Kitajlma, Maaamoto Aircraft engineer. 

Kobeyrashi, Shigeiu, Major Aeronautics expert connected with purchase &iid 

investigation of .-aircraft, aircraft engines, 
weapons, V-1, etc. Studied electrical per~ 
cusslon cap aanufacture at Hheinmetall. 

Sow in U.S. 



Xobaypshi, Ichiro 
Lt . Condr . 



Heaber of Medical Corps. 



Kojioa, Hldco, Rear Adm. 



Naval Attache. Accompanied Oshima on tour of 
Seraian military Installations, Now in U.S. 



Komatsu, Mltsuhlko, Lt.Gen. Military Attache. Now in U.S. 

Kotani, Stsuo, Col. Military expert and adviser to Military Attac^le 

In Germany, Arrived in Burop.? April 1S43 as 
member of ht. Oen. Okamoto’a party. Believed 
to have specialised in Huasiaa, intelligence. 



Kuroda, Tech. Capt. 
Miknffli, Yoshioai, Bng. 



Minagawa, Kiyoshi, 
Tech. Comdr. 



Weapons specialist. 

Studied natural and synthetic oil production . 
Visited Huhrehemie plants. Wae scheduled to 
receive training at I.G.Farben in hydrogenation 
orocess for m.akirg synthetic oil. Now in U.S. 

Arrived Europe March 1S44 ae Assistant Naval 
Attache. Studied manufacture of missiles. 

In April 1945 vms engaged in studying and 
experimenting on a caatabla resiu (^eissharz) 
suitable for making the moulds used in procesirin?; 
light alloys for fiiJ^pisne lucelagoa at Kontitans 
\mler the cUraction of Prof. Sch-sidt . Kew in U'. 




Mame 

Kagamori, Capt. 

Ochial, Takeo, Col. 

Ogawa, Sueo, I<t. Col. 
Offliya, Kitauo, Col. 

Oehiioa, Hiroshi 

Otanl, Csanu, HaJ. Can. 

Sakai, ^)aoe 

Sakimara, %igeshi 

Shimajaara, Tetsuo 

Shiaosato, Kazuo 

%iz\mo, Toshida, 

Tech. Capt. 




^nclilon 

Arrived Eurooe March 1944. Kemher of Japanese 
Havni Attache office. Handled negotiations 
for me-163 and HE-262, 

Visited Krupp works and 2eiss plant. Reported 
new technical development Si In U.S. custody 
at Bad Oastein. 

Munitions expert. 

Menher of mixed commission tuider ^Tripartite 
Pact. Munitions expert. Row in U.S. custody. 

Military Attache Berlin 1934-38. Ambassador to 
Berlin 1938-39. Reappointed 1940. Row in U.S. 

Ranking aviation specialiet in Germany. 

Handled liaison with GAP. Now in U.S. 

Spent 30 years in Europe attached to Japanese 
Embassy in Berlin. 

Representative of Japanese Iron Control 
Association. Still in Europe. 

Former member of Japanese iron Control 
Association in Serlin. Engaged in negotiations 
with the Germans for ohromadur and tlnidur and 
trained in its manufacture at the Srupn plant 
at Magdeburg. Still In Europe. 

Believed to have received training at Oescbimng 
and Buckau (R.Wolf A.G.) Company in the pro- 
duction of turbines and suction condenser pumps. 

In April 1945 was engaged in studying special 
batteries and high quality wood made from 

sawdust at the Electro Chemical Research 
Laboratory of Br. Schmidt at Konstanz. Now 
In U.S. 

Director of Army Air m Italy. Inspectsd 
weapon production at the Ansaldo Company in Italy. 





Sue3;->teu, Shiver iaa, 
Lt , Oo3. . 

SuguSci, TatKUoMs’o, 
Major 

jJarutpni . Yoehikuchi, 
Tech. Cspt. 

Toy 0 da, Kumso, (‘apt,, 
Wakada, K.oichi 

Yefflamoto. Yoshio 

Yo shl iuari , Mu tuS; aJ'O , 

. Col . 

YoBliikawK, Haruc 






Studied Geraan rocket and jet propulsion 
technique. ia U,3, 

Fjjoci 1944 n men'ber of the staff of the Anny 
First Air Technical Lehoratory and was 
resident official of the Air HQ,, how in U.S. 

Keceired spsoial training in the sanufacture 
of propulsion vsqulpocnt for the M2--262, 
especially the JueiO“ 004, and has studied jet 
propu3.fiioii in general. 

Assistant Hav^l Attache. Said to be in charge 
of flight training. 

Machine tool erpert responsible for the 
selection of aachiae tool parts and the 
acquisition of drawlr.g3. 

Maffiber of the staff of the Haval Attache . 

Instrument and electrical fipoclalist. How la 
U.S. 

On the staff of the Kav.<^l Attache. 





jScuut ygnctlfla 

Brundnsr Junkers engineer. 

Cftspiir, Victor Messerschmitt nase production engineer who was 

scheduled to direct nanufaeture of the MB.262 in 
Jauan. Fornerly ennloyed hy Junkers and 
Foeke-Vttlf Company as a Bass production engineer. 

Kessler's Party It was originally planned to have Cen. Kessler 

(See Section ]:!) take a snail staff with him to 
Japan to gitre the Japanese technical and 
tactical assistance in aircraft matters. 

As originally proposed, Kessler's party was 
made up as follows: 

Haenlsch, 3)r. - Interpreter, 

Harke, Tech. Major - Radar and aircraft expert. 
Hahlfeld - Construction engineer. 

Mayer, Capt. 

Hensel, I*t. - Radar and radio-controlled weapons. 
Sandrart, Col. - A/ A expert; general aerial 
defense. 

Sauer, Capt. 

Schubert, Major. 

Schumann, Oberlt. - A/ A guns. 

Stepp, l»t. Col. 

Wild, MaJ. Gen. 

Subsequently the party was reduced to eight 
and then to three. Those three, Kessler, 

Sandrart and Hensel, left Surope on the U-234 
and were captured. 

Mueller, I<t. Cr. Was scheduled to act as Interpreter for German 

Raral officers assigned to duty on Japanese 
submarines. 

Mechanic for mass production of MB-26S. 

Junkers Company Jet propulslOG engineer trained 
in manufacture of the propulsion unit of M£.*252. 



Pabst 

Trappell 





Mm 






Bringswalc , Aygust, 



iiulla. Hi { ‘hard, Lt . 



C5rillrig;SES];r:rg, Holf, '«'on 



J'alckj G-&;'baTdt j_ 

F roea 1 1 (.^nkapitan 



C^ORdo*,, Hasa'Jaka, C‘oi. 



Hel 1 £i:d oo rn , Hei nri c'a 



MQ3se:rachjrdtt aass productioa ergiaeer vho i/a-t 
to dirsct Banufscfcure of MF^-asS in Japan. 
Formarly waa desi-snlng technlciaa. ond chief cif 
the fueelH^je and arHiaaect eection of Henschel 
Gomparsy v#here* he i'orked on the hS 122, HS 1S3 
and HS 130. left iSniope Mai'ch 45 on the 
and was captured by the illlies vhea the G-erjnan 
aubiearine surrendered . 

Iti Dsceeibcr 44 tea German Kaval officers wers 
to be cent to the Far Kagt to oei’Ts with the 
Jap.^neas fleet in ops’ratloii. The objects; cf 
thie proposal were the iit'proyoaf.nt of cocpe.i"i-i- 
ticm, exchange of experience and the foundeti ' - 
of poet-Sv'ar conaactioas bst’/eoa the two jrias’ai 
servicoe with particular reference to the 
rsconotruction of the Geriasn Havy, Only two 
Gerrsan na^'ai officer 6 ever le.ft ?-!uj*ope, It. 

Bulla and Obarlt. Heinrich Hellradoora (hoc 
below). Both were oji the l?“2G4 whicfh left 
Europe, at the end of Hai’ch 45 and became 
prisoners of v-ar when the subaailne eurrenderad. 

Messerschioitt ea&lneer echeduled to direct 

maraifacture of M¥.^16o and SS2 in Japfin. lost 
on 11-8(34 in February 45. 

Had ongagad in liaioon with the Japanese in ths 
construction of electric motors , Wp.p Bchmcls'd 
to bs obtachsd to Hjival Attache s of flea in 
■fokyo ,'usd to nssiat the Japanese in ship 
coriati'uctloii and electric welding irs aircraf t 
corigtruction. heft Hurope on th® lh2^j4 and 
wat5 captarsd by the Allies. 

Forser Assietarit Military Attache in Italy- 
lost en routs to far Fast in 194.3. 

A/A gunnery expert. Has scheduled to servo with. 
Japanese fleet in O'psration. (bee bulla) 




Xeasler» Ulridi, ffenobst. 



Mencel, Krieh, Oberlt. 



Miura, Hiroshi, l*t. Col. 



Hakai, Toshio 



Miesehlln^, Ka/, 
Oesdtwnder Richter 



Ruf, iVane 



Sandrart , Frits , Oberst . 



SehlickCf^Heios 

Sonderftihrer~Korr .Kapt . 



Fttnctlon 

Was scheduled to replace Major Geu. Ton 
Cronau as Air Attache in order to bring 
about better lialeon between Geroanjr sad 
Japan in aviation techniques. l<eft Burope 
March 45 on the b»234 and was captured b/ 
the Allies when the German submarine surrendered. 

Member of Kessler's party and expert on radar 
and radio-controlled weapons, especially the 
HS 293 remotely controlled bomb. Left Rurope 
March 45 on the C»234 and was captured by 
the Allies idien the submarine surrendered. 

Former Army surgeon attached to Military 
Attache's office in Berlin. Lost June 43 
en route to Far Fast. 

Received training la Germany in manufacturing 
fuels for HE-163. Lost en route to Japan 
in 1945. 

Scheduled to act as a Naval Judge in Tokyo 
under Adm. Wennecker. Left Burope March 45 
on the V«234 and wae captured by the Allies 
when the eubmarine surrendered. 

Mechanic in the mass production of the MR-232. 
Messerschmltt Company' s chief technical expert 
In the manufacture of Jig tools. Was to have 
supervised the construction of a ME-262 factory 
in Japan. Left Burope March 45 on the U-2.'?4 
and wae captured by the Allies when the 
submarine surrendered. 

Member of Kessler's party. Tactical anti- 
aircraft officer who wae to advise the 

Japanese on defense of their cities. Left 
Burope March 45 on the U-234 and was captured 
by the Allies when the submarine surrendered. 

A technical specialist in the field of radar 
and infrar>red. Was to report to Japan all 
developments in this field in Germany. 

Left Europe March 45 on the U=?34 and wae 
captured by the Allies yAen the submarine 
surrendered. 



Schomerus, Hi clef 



Shoji, Tech. Comdr, 



Tomonaga, Hldeo, Lt. 



Yeunato, Tadao 



Maaserschmitt Company engineer who was 
scheduled 'bo assiet the Japanese in the 
development of jet propelled aircraft . 

Was especially trained in the manufacture 
of turhlne-hlsdos for the KE-«262. liost 
en route to Japan In S’ehruary 45. 

Jet-propelled and rocket-propelled aircraft 
technician. Left Surope in March 45 on the 
U-234 and comiaitted suicide \dion that suh- 
marine surrendered to the Allies. 

Col, Reached Europe in summer of 1943 and studied 
German submarine construction. Left Europe 
March 45 on the U-2.'54 -and committed suicide 
when the submarine surrendered to the Allies. 

On the Jappnese Naval Air Force Staff. Expert 
on electrical equipment. 



?IK!'3 IE JAPAN 


ASSOCIATJ':) T£0Hi:JCAI. 


]-iXOHAK~OBS 


» 


MMs&s. 




Aiciii Kolctt K.K. 


A InanAga Shiuden, 
Minato ku, Hagoya, Aicbi 
ken 


Aircraft manufacture 


Ans>jpn Steal Work a 


Seitetau Kojo Chi Ku, 
Anshan ^ity, Fen/>t’tan 
Pr ovt n ce , Ma n chur i a 


Steel production 


AvifitiOii HjjeoaJ'ch 
Arsenal (M;ivy) 

( jfokoauka Air Tech** 
nlcal Depot?) 


He record of ad rasa 
fivallahto 


Aircraft development, Jfet 
and rocVpt propulsion. 


Carl Zeiss 


20 Karunouchi , 2 chomo , 
Kojlmachi 3ai, Tolvyo 


optical and cameras. 


Dpi Hlppon Air-* 
transport K.K.. 


1 Yuralox Cho, l-ChO!Be, 
Xojlriipchi, To.kyo 


Ooirmerclal Airway 


Dfli Nippon Xp.ii 
Kpgaku K.K. 


Teihoku Life Insurance 
Bui Id i nfi , 1 Marunouchi , 
1 chome, Kojimachl ka 
Tokyo 


Ja"o.n aj'enta for Phosphate 
O' Alsace. 


Fol*':es & Kcch 


11, 14 Marunonchi, 2- 
Choms, Ko.tlra.ochi Ka, 
Tokyo 


Iinoorters. Engineering 
equipment, aircraft engines 


FSxJj Denkl K.K. 


1 Tanche Shinden, Kawa- 
saki , Kanazawa 


Radar and radio manufacture 


ISmikawa Denki 
Kogj'o K.K. 


3 Hn^nmouchi, 2 (jhone, 
Kojina chi ku, Tokyo 


Electrical annaratus, light 
alloy ca&tings. 


Furukawa l^etel in- 
'iustry K.X, 


a Marunouchi , 2 chorae , 
Kojiioachi ku, Tokyo 


Light metal alloys, alloy 
castings, aircraft propellers. 


Hitachi Seiaakusho 
K.K, 


12 Marimouchi , 2-Chone, 
Kojlmchi Ku, Tokyo City 


Electrical apparatus, aircraft 
components. 
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HaBiQ of Finn 


Address 


Activity 


Hoknifio Jinzo Sskiyu 
K.K. (Sv>sid-lai-y ciT 
Niopon Jinzo Sekiyu 
K.K.) 


7 Odorl Hishi, 3chome, 
Sapooro, Shicho, Hokaido 


Synthetic lubricating oil. 


Ikuta inboratory 


Ho record of address 
av'»llable 


Electr onic research 


lilies and Co. 
(Tokyo pvjent for 
numerous German 
imnufacturers) 


1 Karunouchl » 1 chone « 
Kojlmchi ku, Tokyo 


General merchpr-dlse, .aircraft 
and engineering components end 
manufacture. Synthetic oil and 
processes. 


iCnwanlshi Hikokl 
K.Jt. 


1 Dpi to, Naruo Mura, 
Muko Gun, ^ogyo Ken 


Aircraft manufacture 


Kawasaki Kokukl 
Kogyo K.K. 


6 Yadayama Dori , 1 
chome, Hfiy^iahlda ku, 
Kobe 


Aircraft and aircraft engines . 


Kawasaki laboratory 


Ho record of address 
,availabH.«» 


Electronic research 


Kyusku Hikokl K.K. 


254 Mugino, Hpka Mura, 
Chlkushl Gun, Kxxkuoka 
Ken 


Aircraft manufacture 


Manehn Bikokl Seizo 
K.K. 


111 Ohoangal Dalto, 
Hbten, Pengt'ien, 
Manchuria 


Aircraft and aircraft engines. 


Miltrka laboratory 


No record of address 
available 


Electronic research 


Mitsui Hussan K.K. 


1 Marunochl, ?■ chome, 
Nihcnbashl ku, Tokyo 


Engineering plant and equipment, 
-processes, patents and manufact- 
uring rights, raw materials, 
synthetic oils. 


Mitsubishi Denkl 
K.K. 


4 Mrrunouchi, ?, chome, 
Kojiaachi ku, Tokyo 


Badar and radio manufacture 


Mitsubishi Shoji K.K, 


10 Marunochl, 2 chome, 
Kojimachi ku, Tokyo 


Engineering plant and equipment, 
nrocesses, patents and manu- 







Kagoi'tt Arsenal 
(Navy) 

Hakaji;ra Jlikokl 
K.K. 

Kihon Ofikki k.X. 



Nihon Ku3on Denshin 
K.K. (Subsidiary of 
Nippon kusc-n K.K.) 

Klpuon Ohiaso Hiryo 
K.K. Kon«n Korea 



Nin-on Kokan K.K. 



Okaynffia Laboratory 
Okura Sho.ii K.K. 
Shown Iron **orJcs 



Siemens Schuclcert 
Denkl K.K. 

Sumitomo (There 
is no evidence as 
to v/hlch of the 
Sumi t ono sub s id i .or i e a 
Is actually concorn- 



fnoturin^i rights, raw aateri viG, 
.■nix’cvaft, aircraft englntps nnd 
components 

No record of addreao Aireraft armament 
^v.-^ilable 



4 S'larunouchl , 3 chome. Aircraft and aircraft 
Kojlraachi lui, Tokyo maattfacture 



250 Npkn 2 aw.n-cho, Aircraft pjid aircraft coaponenta, 

nmateu, Sbixesaki en propellers. 



9.30 Kami K-enJ.aku, Hadar and r.-^dio manufacture 

kitaka Kura, Kitataraa 
Gu'n , Tokyo 



I Soze Cho, Kite Ku, Heavy cbemionls, fertilizers, 
Osaka '^ity. The address hjnlrogen peroxide, oxygen, 
of tks Kon;^a Plant of nitrogen, acids, 
this coomeay is; Kouen 
0, Kanshu 'Oun, Kankyo 
Kendo, Korea. 

Marunouchi , 1-Chome, Steel pipes, etc. 

Ko.)in:a.chl K« , Tokyo 



Ko record of rddrcBB 3iectro.nic research 
available 



2 Olns», 2 chome, Engineering equipment, 

Xyobr.shi ku, Tokyo raaaufficturing rights and proccase 



5 3in7a, 1* Chome, Steel and iron production 

Kyobashi Ku, To.kyo City 

2 Haru-noudil , 3-Gho:no, Ageixts for Siemens Schuckert 
Ko,jim,achi Ku, Tokyo electrical equipment. 



The head office of Aircraft components, light metal 

Suadtomo is believed production, steel processes, 
to be 60 Klnnml cho, r;anuf.acturing rights. 

Okashima KonohaniR leu , 

Osfxka, 
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Al^T.g.aa 







ed in technical ejcv. 
changes. %e pnrent 
company of Sumitomo 
.group 1 6 SuffiitOBio 
Jukogyo K . K . 3u"b-= 

eidiariea likely to 
he conctrjied are one 
or more of 

Sum! tome Kinzoku. K..K, 

Sumitonic Aliuninum K.K. 

.^umitomc Kwagaku Kogyo 
K.K. , or 

Sumitomo Kogyo K.K. 

Tpiap MlitaTv record of address Siectronic research 

lechnical Lehoratories available 

Tokai Denkyoku K.K. 6 Marunouchi, 1 Carbon electrodes and electrode 

chome, Kojimachi ku, manufacturing process. 

Tokyo 

Tokyo Teikoku Oaigaku 5^0 record of Aeronautical Hesearch 

Koku Kenkyujo (Tokyo address available 

Cnlvarstty Aeronautical 
Inatltuse) 

Tsukagushi Laboratory No record of Elect:«'onic research 

address avalla.ble 

Yamamoto Shokai K.K. 3 Ginza, S^Chome, Import and manufacture of 

Kyobaahl Ku, Tokyo textile and other machinery 






DATA ON JST- A1?D ROCgEf.jPRClPELLSD AiBCRAgT!! JET- 
ABD ROCKET^PROPULSION UKITS ASP FUlfiLS 

Hocket-propelled aircraft 
Liquid rocket fuel* 

J et-propel led ai rcraf t 
Jet-propulsion units 
V~l and uiloted Y-1 



Page 

281 

264 

268 

294 

300 




I>i?yg;i.opin ^n1; ; This "hot" version wnc davcloTiSi^. from the oarlier A 
"cold'' S’abtjT)3, RR ,T raat-ciimbing, short^rr-rge inter-29';iv0i' for 
oper.Titions r-galnst daylight heavy boK-bor formations in defease 
of fioecific targets, ’fhe A suotyce re?.rgated to tr^.lning 
dutiss. 

- :v ~.~':)esj a fhe Mrf-»16r5 B*-l is tho cosaicn oaerotionsi s’.x'btyoe. 

Pegcriat ioa; 3ingle.=«seot flying wirig design of mixed neta3- end wood 
conrtructinn. 'fhe wijig, of wood with olywood skiiij Is of srieclnl, 
shei-ply, swept-'or ck design, and csrries " ei e von s" “-serving the duel 
function of elevators and ailerons— outbORra near the rounded tips. 

7he vfi.vy short fuselage, of taai'droji alpne, is deep in relation to 
its length arr is of metpl conctruction- The rear oortion, containing 
the rocket unit, is detnchA'hle , ‘T'op tail tuxit has only vei’tical fin 
end rudder, no horizontal surfaces. 

5imens i one( ft) I Sunn? 3T'.6 IiMigth: 19.4 "'ing area (sq ft) » 1B6 

feight sClbs) ?- Horra,*Tl take-off; 9,5^0 

Povex' plant ; One '^'nlter R'-''K 109-509 'oi-fuel {T.:^pnd G- Stoff) liQUid- 
rocket unit. 

Armament ; 2 s MK.=108 (one in cadi wing root) with 60 rounds per gun. 

Pe.rfO'ii*;nance i 1-ax suecd-’ 515 mnh at S.L.J 558 innh at 13, 000^39, 600 ft. 

Hate of cXimhc To 40,000 ft. la 2.6 mins. 

After cliia'b to 40,000 ft. duration of powered flight is 
4-6 mine. 

Heniarka ; Take-off (at 170 anh) is made on wheeled undercarriage which 
is then jettisoned. Glimh at 50^-60® at a.'bout 440 mph. handing is 
eft'seted on c skid, with a Iflndiag run of abotJt 1,300 ft. handing: is 
rot mi easy maiiuever and requires considerable skills it should not 
be attempted with a fuel load, which will explode in. the event of a 
crack-up. The a.lrcr-Rft should always be la.nded on a. grass surface. Pue 
to the exnlosive nature of the fuel, take-off is not without danger to 
the uilot; if not alrboi“ne at a certain nolnt on the take-off run, tho 
allot roust brie out to avoid the inevitable esuloslon v;hea the aircraft 
crashes at the end of tho runway. 
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AccfiVdl to fformpii teat niJnta the "brid feptures of the 
»rs-5 (i) instability in high-o-;!f-*f>d fli^hcj (ii) limited endurance 

reetricts operatiii^-; rnxige, f-nd 7’.-?ttulte in oroblems because of 

cUfficulticp. In rspcbing a-ouronriftte basesj (iti) not suitable for 
51yinj^ by ni<»ht oi' under windy ccn.ditlonE; (iv) lateral instability 
because ; . track undercarriage and hi«h C.G, -oroduces tendency to 

jTOse o'vei'; (v) difficultiee in holdirig aircraft in a straight line 
on tpkr~off; (vi) engine fniiure Is comiiion: (vii) entry of stean into 
tho cockrlt the windahleld; an'^ (vlli) angle of climb is so steep 

that rircraft 5.n9truaantB do not function 'ronorly. 

The uowsr unit (which wsighe about 4.?0 lbs) la in two main * 
assemblie" . The forv/ard one coraists of n housing for the turbirej 
tv;o worm tyos uuprs for delivering the fuel; a control unit; aressure- 
reducing valve; an-’ an electric starter motor. A amall cylindrical 
unit attached to t’le forward housing, by the action of a - solid catalyst 
on the T-Stoi-f, produces steam to drive the turbine. The second 
nsserrbly consists of the combustion chamber. The fuel tanks hold about 
^26 gallons of T-Gtoff, 110 g.-llons of C-Stoff. 

f'ligbt endurance can be increased by aitarn.- tirig nowered and 
gliding flight. 
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Putt I-Aterc(3'';tor. 



Ppve.lopmerit ’ 'Variously referreA to --•s the M'5-153 C 0Xt,o4C , 

thia aircraft was developed froE the i'.D-'153 j 3 aad incorporates 
improvementa found necascery for operational and production reasons. 
Production was turned over ijs' faesaercohaiitt to Junltera, 

PftBcription : Although hearing .=> stroiig reserablaace to the ME-163 -B, the 
0 subtype was cleaned up to give n gre-’tly iEproved streamline 
form. The fuselage, which is much sliianrr, from the nose to the 
wir.g trailing edge is of projectile form, syaiaetrlcal .about the 
longitudinal axis. A proasarlred cocdcoit is fitted. A retractable 
tricycle und<»r carriage repl;'ce« t^e skid of the U subtype. In-- 
creased fuel tr. nt-?ge- gallons of T^StoffV 185 gallons of C- 
Stoff — together with modifiad nower unit give inc-ca&ed powered 
f 1 igh t e ndwrance . 

PlinensiODB(f t) ^ Suan? 3??. 3 Length' P3.1 ^'ing area ( sq ft)* 197 

Wfiighiiiifefi) f Ppr^'inl take-off* 11,280 

Power nlnnt * Ojie HWK 1O0...5O9 C, having an auxilinry cruising Jet, 
amsller then the amin Jet, positioned liTinediately below it In the 
tail, i’otal thrust ■‘‘,400 Ibe. 



Ar.Tmraent ' 2 x MK-108 (one in each wing root) with 75 rounds per gun. 

Performance ■. Max soeedi 590 mph at 13,i00»»39 , 500 ft. 

Service celling" 50,500 ft. 

Hate of climb J 'i'o 40,000 ft in 2 mins 

Total powered flight 15 mins (l oin take-off, 2 mine climb, 

la ming at altitude). 

^jeaajdfcA- Suffers from ni.cny of the flight difficulties of the B subtype; 
the tricycle undercarriage, however, leads to better lateral stability 
at take-off. The C subtype was to be fitted with a parachute brake, 
which, with the tricycle undarc.erriage, reduces the l.-indlag run to 
650 ft. 

There Ip no indication that the i'E-163 C w-s ever used 
operationally. 






Thf> '«alcer pow;U’ \miti of tho M3.-18S requirfld upecinl 
liqull chemical fuels. Those fuels were^i 

f-Stoff? Concentrated aydi ogen neroxlda. At a concentration 
of 

i3- Stoffi Hydra7.ii';'e hydi’.ate. 

C-Stoffs A solution of .d-Stoff In vater and methanol, 
Z-.^Stoffi An aqueous oolutlon of rinc in notassluin or c.alclvua 
nei‘;jangancte used in the early version of the Walter power 
unit. It was later r^pl'ced hy the more satisfactory C~ 
Stoff and was then used only for 1 punching the V«=i. 

D-*86; a cement mane hy mixing uotas'ium di chromate, 

•potassium chro: ate, potas«i'om permanganate, caustic oota »h 
and high-groda "ortland cement, used as a catalyst for the 
docomposition rf T-3toff, 



•>■ 234 “ 




Hydrogen iDeroxlde received far wider attention in Germany 
during the T)P8t ei^t years than anywhere else in the world, both as 
regards the investigation of its pronertlea and ao'olicatlon and the 
development of large-scale methods of production. T-Stoff, the 80-85^ 
concentrate, was produced from. the standard commercial 30-355^ fieroxida. 
Concentration ws achieved in special fractionation and distillation 
columns. The 30-35^ r'eroxide was manufactured by hydrolysis with live 
steam of potassl\UB oersulphnta, and the vapors from the hydrolysis 
rectified and condensed to form the low concentrate porduct. "Phe product 
of the standard uersulphate process was not uure enough for direct 
concentration and was therefore distilled in a bulk evaporator, the 
vapor being fractionated in a oormal padked fractionating column to give 
the high concentration material. In some cases the material was distilled 
a second time for even greater purity. 

An absolute pressure of 40-50 mm was maintained in the steam- 
heated retort of the concentratlr<? equipment. The concentrating 
equipment was made throughout of stoneware except for the condenser which 
was of alruninum. Stainless steel was used for ancillary equipment; all 
stainless steel surfaces were kept highly polished. 

The 30-355b peroxide usually contained about 2 grams per liter 
of sulphuric acid; this was neutralised with ammonia until a concentration 
was reduced to 0.5 grams per liter. At that point a stabilizer was 
added and the stabilized solution fed continuously into the concentrating 
retort. The vapor leavizig the retor* was 30?^ peroxide and 7(^ steam. 

All of the imourlties remained behind in the retort— one of the principal 
reasons for the stability of the concentrated uroduct. The vapors from 
the retort were -nassed throu^rh a. rectifying tower from which a 
concentrate was obtained. That nroduct then entered e second retoii’t for 
further concentration; an 80jt concentrate was obtained and drawn off. 

The high concentrate uroduct was cooled and transferred to storage tanks 
and stabilized by the addition of phosuhorous acid. 

The high purity achieved was necessary chiefly for stability «nd 
storage reasons but also was very essential in cases where the pfiroxide 
was to be used in conjunction with a solid catalyst, in which ease deposi- 
tion of residues would poison the a-italyst. 

The concentrated product had a high degree of stability. V/hen 
stored in pure aluminum tanks outdoors, the loss in twelve months was as 
low as 25^. 

IIKHMIIID 
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i'rana'norta'-.' or. of the oonceritratod °3 v»al}. as storage 

WhS cprrtcc. out in cotihainere of oiuainua of » dor^res of ovirity 

(9*?. 5 - 99.3/?). All f lumimirp. surfuftes cO;nir.f;: into ooubfict with the 
con cent rated pi=»voxifle ’wvd to he treated moet, c.'’rel\illy; any impurity 



or contPKiinati on would reuuit l?i deoompoaltloji of the ppro;:ide. All 
distilled w’Ater i-eed. in the manufacturia^ plsnt was obtained frosu altuainuaij 
stainless atoel or stoneware cont'<inei'sj th»o least traue of copper, 
such .ns Eiight be ■nroduosc!. by a couper eontalner, was exceediuigiy 
dolatereoua . 



The manufacture of hydrasins hydrate wae e-^fected in (/erainny 
‘oy the reaction in water sol.ution of «mjaoaia with sodium hypochlorite. 
Actually three concui'rent reactions were inTolved in the -orocessi in 
the first chlorafliine was formed from the raaction of ammonia v;ith sodiixa 
hypochlorite; ic the second chloramine .and ammonia produced hydrazine; 
and in the third, hydrazine and w.cter riroduced hydrazine hydrate. 

The manufacture was an excootionally difficult one because the 
formation of hydrazine hydr.ate urocfteded alowly and there v/.as a e-tror.g 
iendfincy for the hyrU-azine to react with chiorasilne ps feet ns it was 
formed, v;ith the oroduetion of nitro,'ien and ai-jnoniuis chloi'iae. Th.at 
dif-'iculty was 'ucoe-esfully overco;:e by (i) speeding viy> the stages 
of the reaction ai? far e» possibio by the licet ion of heat and oressxxre, 
and (ii) the use of inhibitors, s;ich as ix'on or copner sulphate, in very 
small nfrtO'unt. '•‘■boB' cetniysts vrere oucoeysful in im;~Rding the decomposition 
reect-cn, but must not be present in cwxn cities great enough to permit them 
to r?aet chemselroB ■ I'i'iat. was further orotected by the use of albumin, 
lime or Cfi«ein-“ of which albumin ii: oreferabie-'- ,es an ad-^itional inhibitor 
to '■•TP.ven.t attack on the coprsor or iron salts. 

in the vlej'ffi.an orooesz the f oir.’.ation of hydrazine was favored 
by ’'•f&x'y raoid heatirif? to 160® C {allowable >^7natini; time one second). 

That temoera ture reouirel ;> •nrf?8''va*c- of 30 .-■tmcaoherea to innlntatn liquid 
■chase conn iti one. ‘ i’he r.iacted mix’tvire was then immediately e.'jcp.and ed to 
n.tmoBoheric -ores?n?s, which flashed off most of the excee'a nmjaonia and 
froze the hydraziab in the remaining salt solution in the form cf a I'/fr 
concentration of h^Vazine hydi’ato. Subsequent operations consisted 
pi*imprily in salt re.T.ovai and concentration of the hydraeijie hydrate to 
strength (pTerage by multi-stage evaporation pnd 

fractionation. 



Ar- might be exrsected, the oper.ntion w;'« roolete with practical 
problsma v/hich made it -niything but the simple -oroceas indicated by the 




primary chemistry involved. Aumonip, sadivun hypochlorite hydrpsine 
ere corrosive to many prid dif^erin^ constiuction materials, with the 
result that almost the entire plant hpti to he constructed of stainless 
steels and ceramics. Only the ammonia system could he mpde of ordinary 
steel. 



Ihe raw materials used were ammonia, caustic and chlorine. As 
practivjed la Germany, the steam and water requirements were relatively 
large. The relative amount of stainless steels used in German plants 
was large, the estimate "being as much as 1,000 tons of such materials 
in a unit producing 100 tons per month of hydrazine hydrate. 

Production of C-.Stoff j 

To produce C-Stoff, hydrazine hydrate was dissolved in a 
mixture of methanol and water and, nixed v»lth a reaction catalysts 
potassium copper cyanide. The usual concentration was 30J4 hydrazine 
hydrate, 14^ water and 56^ methanol. Pour-six gre.’i's per liter of 
potassium copper cyanide v/ei"e added as a reaction catalyst. 

^oductlon of S-Stoff ; 

Sodium and cnlcixim permanganate were manufactured in Germany 
"by passing potassium permanganate through a sodium or calcium zeolite 
(rlumino silicate), givi-ig sodium or calcixim permanganate , The potnszium 
perrangarnte was separated and filtered out in the process; to insure 
Its complete removal the solution was cooled to •iO® C and refiltered. 

The product was then diluted to the desired concentration an'* stored In 
iron vessels. 

Transportation and storage; 

The transportation f nd storage of the liquid rock-et chemical 
fuels reoulre special precautions "bec.ause of problems of corrosion. 

Tanks of aluminum of a high flegree of purity are suitable for T-S^off . 

Fur the large-scale transportation and storage of B-Stoff snd C-Stoff 
metallic containers must be lined with oppanol or enamel lacouer. 
Synthetic rubber linings also .ure suitable for B-Stoff transportation, 
ns are containers of chromium nickel steel. 






; - *■ ... ' ... y • , ■ -. ,. ^ 

Davelopatent ^ Deaignad In 1936, the ME-262 was first f:.own la 1940 with 
Jumo-'^ll engines. Ihe alrfre&e -orovlng si'.tlsf&ctor;^, the prototype 
.jet-powered olrcraft flew in 1942, with Jumo-004 A units. The V-6 
(with Juaio-004 B's) appeared in 1943 end the V-9, tJie forerunner of 
the nroduction aircraft, in 1944. 

Sub- types : The A-1 (with 4 guns)’ is regarded as e fif^iter, and the A-2 
(with 2 guns) as a bomber, nlthou^ some A^l*s were used for bombing 
and reconnaissance. A two-seater night-fi;»bter Yer»ion w«s under 
development . 

Dascription g All-metal monoplane. The wing has a sha:rp sweep-back end 
is fitted with all metal ailerons and slotted flape. The fuselage, 
made in four sections, has a nose cone of steel constmction which houses 
the guns and asusonition. fietrectable tricycle undercarriage; single 
fin and rudder. Power units underslung under %ring. Pilot's cockpit 
at ttld-fusela?e. 

JimenslonsCft) : Suan: 41.0 length: 34.8 *ing area (eq ft);* 234 

Weights ( lbs) j Normal take-offs 13,430 Naxistun: 16,:290. 

Power r>lant : 2 x thuo-004 B>2 turbo-jet units 

Antiament/Boab load : A-ls 4 x KS-108 (fixed nose) with 100-80 rds per gun* 

A-2s 2 X MK-108 (fixed nose) 

2 X 250 kg (or 1 X 500 kg) externally slung under fueelege. 

(Drop tanks can be fitted to the boab-carrlere) . 

Performance s Max sr>eed: 472 mph at 5.1. s 528 mnh at 23,000 ft. 

Service celling: 39,400 ft. 

Bate of climb: To 28,300 ft. in 11 mins. 

Plight endurance is 45-50 mins at low altitude; 60-90 mins 
at high altitude. 

Hema jke s The carrying of an external bomb-load by the A-2 version reduces 
performance date (as given above for the A-l) by 6-lQ$«. The merits of 
the ^lX-262 lie in its high speed and. heavy axmament, its demerits in 
its lack of maneuvrability, relatively short range and the extreme 
vulnerability of the Jet units, whidb tend to catch fire very nsedlly 
if hit in aerial combat. 



'iMmsann 
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landing speed is 155 laph; stalling speed vdth full load about 
130 mph. Because of inferior structural workmanship, it was not infre- 
quent for parts of the J<E--262 to ha stripped off in a eteep, fast dive. 
The ME-262 functions efficiently on one Jet unit; landing on one unit is 
posBihle although not preferable. 
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Puileo ? ■‘^ombei*/ recce. 



The B-'Subtyr.e-- the Tiret oroducticn oodel—firat flew in 
December 43, r-nd went into nroduotion, efter very little modification, 
in June 44. This subtype was used operationally on n small scale 
both as a tactical bomber and as a reconnaissance aircraft. 



Sub-types ; The A~ subtype, from wiich the B was developed, had a jettisonable 
undercarriage and landed on skids; it v;es not out into quantity 
•oroduction. There were two versions of the B-subtype, the B-1, a 
reconnaissance tjme, and B-3, ^bomber tyne. 

C and D subtypes were under development”- see "Remarka" below. 

Descri-ntion ^ All-metal high win/>; raonoolane with underslung Jet-uixits, 

Wing has eoufire cut tips with rounded corners. Cockpit set well 
forward in rounded, nose fitted with many transparent surfaces. Single 
fin and rudder. Retractable tricycle undercarriage, with main wheels 
of very narrow track. Periococic horabsight and triaxlal automatic 
pilot fitted to bomber version. Rusela.ge skin has very smooth flnis.h. 

Dtaipnaions(ft ) .>St)an; 47.3 Length: 41.6 Wing area (sq ft): P98 

Weights^lba) ^ Rornial take-off^ L8.5CO Maximum: 19,500 (22,000 with assistevi 

take-off) . 



Rower plant ; 2 t. Jumo-OO'l turbo-jet units. 




i 2 X MG-15l/.*5) fixed firing aft (250 round# t>er gun). 
Bomb stowages 1 x 2,200 lbs under fuselage; 1 x 1,100 
lbs unler eech Jet unit (drop tanks alternative) . 



Performance ? Max sneeds ':72 mnh at 19,000 ft. (440 mrh with bomb load). 
Service ceiling; 37,700 ft. 

Rate of climb? To 26,300 ft in 18 mins (34 mins with bomb load). 



Hemarkp : Good nerformance on one engine, including lending, is claimed. 

Parachute tnllbrake fitted to reduce Irndlng run; take-off run is 1,950 yards 
with 3 X 500 kg bombs (940 yards with nesieted take-off rockets). 

C-Subtyoe : Under development; nowered by a fair of BMW-.003's under each wing. 
jCsl* Recce version; 2 x MG 151/20; max-speed 543 amh; service ceiling 
40,700 ft. C-2 ? Unarmed boinbir; max speevd 566 mph at 19,700 ft; range 472 
miles with 4,400 lbs of bombs; service ceiling .35,400 ft. 0-g s ^mber; 

2(or 4) X MG l>5l/20p max. speed 437 muh at 19,700 ft. with 4,400 lbs of bombs 
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flight eiiiluTfliice 50 aine with 4,400 I^b. of hoiahs, 110 mins with 1,100 lo». 
of hOEihB. C~4; Recce veraior; 2 x KO 151/20; flight eudurence 130 tnin« 
(Eaxiimiin); ai?x. Boeed 525 mnh 33,000 ft. 

B“Suhtypec Projected developirent with 2 x Hlrth HeS-011 jet^unltfl. 

Stated jr«K. spee'd 526 moh et 29,500 ft. with 1,100 Ih* of homhs. 




i£S=l£?. 



Ptttleg g Fighter 



Dovniopment ? Populerlji knovc P8 the "VolksjBger" (people's fighter), 
the HB-162 wee designed to emoioy ne little ns possible of jneterinl 
In short supnly. The design was accented by Goring on 23 September 
44; deeigning work began the following day, and blueprints were 
completed by 5 Hovember. The first aircraft vps rendy by, end the 
first test flight flown on, 6 December 44. 

Sub-tynes s The A-1 was the standard service version at the collapse. 



Description ^ Shoulder- wing monoplane of mixed construction; wing, tail 
fins and rudders of wood, fuselage of duralumin, steel, dural and 
wood. Tflilpiane, with dihedral, carries rectangular fin and rudder 
at each extremity. Eetractable tricycle undercarriage using main 
wheels of the same tjne as that used In the ME-109. Turbo-jet unit 
mounted centrally and above fuselage, exhaust jet passing over tail- 
plane and between fins. Singls-eeat cockoit sat well forward. 

Diaensions(ft) s Spaas 23.6 Length? 29.7 '<^lng area (sq ft) s 120. 

Weightst lbs) t Horroal t.ake-off? 5,480 Maximum? 5,940 



Power nlant ; 1 x BI'W-003 E-1 turbo-jet unit (Jumo-004, HoS-011, 3MW-003 E-2 
may alternatively be fitted). A quick oowfT--Dlant change is nosaible. 



Armaaent/Bonb Load? 2 x MK-108 (50 rounds ner gun) ) 

or ) 

2 X M6-16l/^10 (120 rounds yjer gun) ) 



moTinted low in 
fuselage sides. 



f erformanee ? Max sneed: 490 m'oh at S.L.* 522 mph at 19,700 ft? 435 m’>h 

at 36,000 ft. 

Service celling; 39,400 ft. 

Rate of climb: To 19,700 ft. in 6.6. mins 
Bpnge' 410 miles at 36,000 ft (normal fuel) 

620 miles at 36,000 ft (maximum fuel) . 

Hemarkg ; The nerformance figures given above are official figures, but 
were not attained by the early production aircraft. 

Wee operational only in very limited numbers. 





Dos?!l;Hr 



DevnlopPien 'iiS Firr-t seen 'n Apx'li 44 nhotogrpti'nic cov^r of °ochlin, 
the JU-^87 bed not r^rogressed Voyond the prototype It wes, 

however, the first jet=T)rop^:lifd heavy bomber to fly. 

Description ^ The JV-h87'8 most striking chflractP''i sties ere the length 
of the nose of the fuselage ,<inr th«' 25® sweep forward of the wing. The 
full orew v;rs to comprise pilot, ravlgetor/’>oia'b«aiaer, end radio operetor/ 
gunner. Ultimate!;.' to be orouollcd by two large turbo-, let unite of 
5,500-7,000 lbs. thrust :ech, he ,>rototyr)es were powered by various 
firrangement a of four or six DMU...003 A-l’a (i,760 ibo thrvist oech) , 

DlmensioitisCft) i Spruii 66.0 L*3',gths 60.0 U'ing area (aq ft)* 628 

Weights (lbs;) .1 Uormel tAhe**off; *",500 Ka?!, hsuei: 55,000 

Powe r -nlent 4 (or 6) x Bi.‘.’.-003 iurbo-jet units; errer.gements varied In 
gx’ouua of three xi.nder each s/inf;, er grouns of two under each v'ing and 
one low flown on naob side of nf>3e. 

Argirament/Porib Load i TVin rG**131 ;.n T'emotely contr'olled tail turret 
3omb.^loadt 4,400 Ibe (normal), 9,900 lbs (luariffum) . 

Performance ; Max apead; 509 mnh ?t S.L.: 557 aph at 16,420 ft.; 

4B7 mnh at .56,100 ft. 

Rata of climb’ To 152,a'’'0 ft. in .53 ains. 

Range? 985 miles v., th 8,800 lbs of boaibs, 
l,o'^5 miles with 4,400 Ibg of bonsbj. 



“SI 3—“ 




lJNfiCA6Sltii 



Hist pry » 




Junkere cprried out aomo tirelimlns^ry work on jet propulsion 
In 1937; pt the end of 1939 they hegpn design of e full scele turbo- 
jet tinlt . Conetruction of the Juno-044 A wps begun early In 1940 end 
the first unit was run rt the end of that yeor. Several units of that 
type were ready in the aumer of 1.941, at the end of which year first 
flight tests were made, using an f^E-llO as a flying test bench. 5^he 
B subtype was desi^ji.ad at the end of 1941 and embodied sevaral 
modifications. The first unit of that subtype ran at the end of 1942; 
in the early suutoer of 1943 a. oro^;otyne M>L?r)S with those units was 
flown. Large-scale production wa's planned to start in the summer of 
1943, but was not fully achieved until Kay or June 1944. 

y.TOe i 



f^“stage axial-flow comnressor with single stage turbine. 



Subt.7T>esi 



A aubtypel First mass production unit with 1,848 lbs thrust. 

B~l subtype J An improrsd type of compressor and with thrust 
of 1,980 Ibe. Unit had a life of 25 hours. (30-40 flights) between 
overhauls. 



B-4 subtype? Same as the B-l but with hollow blades and an 
overhaul life of 35 hours. 

C subtype I Designee but not built. 

D-4 subtypes 2,200 lbs thrust and overhaul life of 50-75 
hours. Designed and planned for ma-ss production in June 45. Fitted 
with new and better governor and exhaust pipe. 

K subtype; Design of this 4,000 lbs thrust unit was completed 
and construction started Just before the collapse. 

<?,9fflDrg.SMr« 

The light alloy compressor casing is built in two halves and 
bolted tO"ether. The compressor rotor consists of 8 light alloy disks; 
all blades .•’1*0 are of light alloy. 
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HoTf* trouble was exparlerced with comlsaation chaabera than 
•’ny nthex’ part of the unit- '-^here are six cheffibera dieposed rndiplly 
around the central caatln^ v/hich carries the rear compreaaor nnd 
turbine shaft bearirtrs; each chapter has a fuel injector trhich injects 
fuel upatrcaia. c' !»i>'.b*-.r8 are built up from ftluminized mild steel 

sheet, fi epecial method having been developed for resistance welding of 
the seams. If the burners go out in fligi^t, the pilot must descend to 
13,000 ft. to relgnlte; at altitudes ebove 26,000 ft. full sueed flight 
must be maintained to preserve combustion. 

Turbine j 



There are 51 turblna-blades, fixed into the disk by a forked 
blade root and secured in position by rivets or, &"t*^rnatlTely, the 
blades may be silver soldered to the rotor, Because of a scarcity of 
alloying materials and the time I'e^uired for machining the first solid 
blades, the turbine was designed to use hollow air-cooled blades which 
are inanufactured by a deep-drawing process fi*ora circular sheet metal. 

The blades are bra^red and pinned onto the wheel. Tlnidur or chromadur 
W's used for turbine- blades. 

Rati p.lg.6h » 

The tail pipe contains a moveable ”bullet“ operated by a 
servo-motor through the throttle lever and capable cf moving longltud- 
Inally. 

3dtlt£lcaU.Pfl> 

Oil is carried in an annul.ar nose tnxik. A diluted standard 
oil was used; without dilution the oil is too heavy. 

.Starting, .flyaiter^’ 

A Riedel 2-cylinder, 2-stroke starter engine is mounted in the 
air lnt.o!«! coaxially with the compressor shaft. This engine, of 10 hp, 
can be started electrically from the cockpit or by hand by means of a 
cable and ptxlley. 

ojtbar. d a tfi * 

Air temperatures at the entrance and exit of the turbine stage 
re8’')ectlvely were 360° C and 65C° C. Sxperlaatttally attempts have been 



made to increase the thtniat of the unit hy nfter burning, v;ith %hlch 
turbine exit teniperatur© was 1,000*^ 2. 

fhe uiiit v/as designed to operate* on gasoline, but vas 
diverted to fuel oil or centril'uged crude oil operation; on those 
oils the unit operated satisfactorily, excspt that the spark plugs 
became dirty. 



% 











Preliminary work on jet propulsion was starte<i by BMW in 
103^.-; work on the BHW-003 project began in 1939 rnd the \mit first 
ran in August 40. 

to- 



?-=8tage social compressor with single stage turbine. 



Tiio cosibustion chamber is a straight-through annulnr type 
with 16 burners and 6 auxiliary burners for starting. The chamber Is 
made of Sicromsl or, alternnti X’-ely , aluminized steel. 

lar^lMs 



Ihe sir-cooled hollow turbine blades are of well thought- 
out design which reduces losses introduced by the use of cooling air. 
1 ‘hc design is s.daptpble to quantity production by means of inexpensive 
TJUnch press methode. The blades are welded to the turbine rotor. 

The;/ hardened and cracked after about 50 hoxirs bench running and were 
cor.stvdered to be the limiting factor on th-r life of the unit. 



A variable area exhaust nozzle is electrically operated by 
e •^-position switch in the cockpit. 



Uag-mnLt&i ^ 



A Kiedel starter is used, as with the Jxsmo-004. Starting In 
the air can be carried out only at altitudes below 10,000 ft. and at 
speeds Ey>proaching 350 mph. 



and A-2; These were in series production and had a static 
thrust of Ibe. 
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0 Bii'btypsi '■fhls tjn 9, with a ooEpreissoi’ of Syowa— Boverl 
<issi;»a ?na inr-ijufactyro , hF.<^ » tb.ruat of 1,900 Ihs. 



K Bubtjme? Only nrcliniinFry dd8i.*^n cnlculptiona were larde 
for this subtyjje, which wes tc meet the order received from the Geman 
Mr *Minisfcry in April 45 to improve "*erforaanca to 2,A20 Ibe. thraet. 



K oubtypei Ihe B~1 and >1-3 rre identical respectively v?lth 
the A»1 and A-2 series excent that en,<jlrie BOXintin^ is chnnged to fit 
the MF—102 instriiation. 
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Btatory ; 



The Kei nkel-Hirth turbo<»jet unit prograja began in 1936; up 
to 1944 there were three exnerijaental unite and 3ix projected units. 

The HeS-3 unit was installed in the HE-178 aircraft and made the first 
jet-propelled flight in Germany. The HeS-li (later known as the KeS-Oll) 
was begun in 1944, culminating in the- series produced unit. 



SaiuigiaU.Qai. 

The unit has an irarj&ller at the Intake; a compressor consisting 
of a diagonal stage and 3 axial 2-stpge tu.r''ine with hoilow blades. An 
adjustable jet nosale is fitted, having 2 positions, fully in for idling 
and fully oxxt for all other conditions. The unit appears to have baon 
C'irefolly designed to nrovlde the necessary air cooling and readiness of 
manufacture. 



The designers reported the greatest difficulty with combustion 
or fuel jet and burner design end with the control of gas ternereture 
pt the turbine entry, t^lfficulties were also encountered with the isipeller. 
The unit did run fer a certain time at a thrust of 2,640-2,860 lbs. 
but rmich work was still to be done on the milt at the end of the war. 

The unit has the same weight as the »lumo-f>04 but nroduces a 
static thru.st 50^ greater, Production of the Heinkel^Hirth unit was 
intended for the er.d of 19-45. 
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Thfi V-.1 WP.8 developed na ?-n expend ?).ble oilotleas aircraft 
Intended for long-rnnge bombardj-ent of towna in Southern England, 
it is p Hiid-wing monoplane with sin’’!? fin end rudder, the roar 
portion of the fuselage being 9 virciaaut#’d by ®,n Argua Jf t unit. 

Light metal is used for the extreme nose of the fuselftigti? 
all control surfecea, and the rest of the airframe are of steel. For 
ease of transport and assembly, the fuselage is made iu sections 
v'hich bolt together. 

A steel cylindrical fuel tank of 130 gallon capacity 
compriaee the central section of the fuselage. Behind the fuel tank 
is a compartment containing two wire-wound anheres 1 f t . 9 l/4 ins. 
in diameter, containing air under very high nressura. F^rrther aft is 
a compartment housing the automatic pilot, and the fuselage terminates 
isi a cone carrying the tailplane .■^nd rudder. 

The propulsion unit comprises a new form of Tthodyd (aero- 
thermodynamic duct), actually an impulse duct machine. At the front 
is n grill containing twelve Jets ^nd an arrangement of shutters 
which close when the T->ressure vdthin the tube is fjreatcr than that 
in<¥ont of the grill. 

The engine operates intermittently in conformity with the 
opening and closing of the shutters, but the fuel aupT^ly is continuous. 
L iw-grade aviation fuel is used and is forced from the tanks to the 
Jets by comuressad air from the spherical -nressure bottles. 

A rudder and two differentially acting elevators comprise 
the control surfaces. The weight of the warhead and the blast effect 
produced are comparable with those of a one-ton bomb. 

A minimum range of 12.5 miles, 350 mph. soeed in level flight 
and an apuroach altitude of abovit 2,000 ft. are attributed to the V-1. 

The weapon Is launched from a ramp, hydrogenneroxide and 
permnngenate being used as a pronellant. (In the late days of the 
att.nck against England some V-l’s were air-launched. 

The piloted Y-l ? This aircraft is slightly larger than the 
V-l -'nd incorporates several chan,gea. The control assembly hns been 







• removed and the single air tank Is moved about tv/o feet to the rear^ 
the warhead is covered with a rounded, hlunt, pljnfood nose case, 
the cockpit control® and flight instruments are located Juet forward 
of the propulsion unit, and ailerons have been added to the wings; 

Piloted V-l's were intended to he la\inched from homher type 
aircx'aft. While the pilot was cauiopod with a parachute, P/W 
technicians have stated that only 1/i were expected to survive. The 



aircraft was to he flown to and 


directed into the 


target and then 


pilot was to Jump Just before the collision. 




Dimensional. Data 


LciL 


gi.Ig.tflA.X-Jv 


Length Of fuselage 


21 » 10" 


24' 3" 


Length of Jet propulsion unit 


IV 3" 


12' 


Max. diaia. of fuselage 


2’ 8 1/4“ 


2‘ 9* 


Wing span 


16' 


18' §" 


Cfross wln^ area 


55 sq. ft. 
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UNCLASSIFIED 




Develo£fflt;nt : Standard fighter/recoe aircraft of tbe (5AFo Deeigned for 

catapult operation from warships (which could oarrj up to aircraft) 
and shore basaso Intacded primarily for recce, a3.sc used for attacks 
on eneoty long-range aircraft end for antl-submarlno operations.^ Twin 
float version standard; although single float version also existsc 

Sub- types ; Sub -types A, B and C have been identified. 

Description ; Single-engine two-seater low-wing laonoplane. Alngs de- 
signed to fold. Single fin and rudder sat well forward with respect 
to tailplane. Transparent cockpit . Fuel carried in floats. 2iflixed 
cons truction- -IDS tal, stressed skin, fabric, 

Dlaenaioca(ft) > Span; ijl.C Length: 3^ .1 Wing area (sq ft): 3^7 

?/elghts(lbs) ; ftorjoal take-off: 6,600 tfiaxianmt 6,800 

Power plant ; BtSV 132PCj 9 cylinder, air-cooled radial (920 k.p. at s.L») 

Armament/Bogb Load : 1 x 7»9 “bj fixed forward fuselage 

2 X 20 mm fixed wing 
Twin 7.9 Q>& flexible dorsal 
220 lbs (max, stowage) 

jRarf nymancft ■. ISe.x speed i 195 

Service ceiling* 21,500 

Rate of climb I 6,00C ft in A«5 mins. 

Range* 340 miles at 120 mph (with 220 lbs bombs) 

» Bosib carriers under wings, Airci'aft stressed, for catapult 
launching. Uaximum speed of pull-out from dive is 3^^ stphe 



uNomssinte 



- 303 - 




Development ; Tiie DO-217 2 was the earliest operational su'otyp© of the 
DO- 217 and was developed froja the DO-3.7 Z and the DO»215i!> 

Suh- types ; J— night-fighter version {structurally sixailar to E, ©xoept 
for redesigned noao) has BMB 801 ©aginosi K— boiaber has BBSf 801*s, 
and £4— bonsber has DB 603 A enginesc. E~5 cairying HS-293 glider bomb 
was tised againat .411ied aonvoyso N— night-fighter version of M sub- 
type with heavier arsoaxasnt (imy include 2-4 oblique giuts)» 

Dascription ; Twin-engine, shoulder wing monoplane 3 ilil-metal stressed 
skiUo Wing tapers moderately to rounded tipso Cockpit is foi*ward of 
laeding edgSo Twin fins and rudders® Fins are slotted for single 
engine control: landing gear retracts rearward* Jettisonablo 

umbrella-shaped dive-brako wae one© used for the tail; wing dive- 
brakes may be usedn 

Di^naiona(ft) > Spanj 62* 5” Length j 36' Wing area (sq ft)j 6IO 

Wei®;ht6(lb3 / ; fSorinai take-off; 32*000 Sfeximusu 3^9000 

Power plant ; 2 BM 80I a/2, 14-cylinder* twin-row, air-cooled fan-assisted 
radial » 

Arrcaaent/Bogib Load ; 1 i 7<>9 flexible nose (1*000 rounds) 

1 X 13 dorsal turret (300 rounds) 

1 X 13 jam ventral (1,000 rounds) 

2 X 7=9 kbi side (730 rounds each) 

Performance ; liax speed; 290 inph at ScL;. 330 mph at 22,000 ft 
Service celling; 27«000 ft. 

Range; 1*170 miles at 210 mph (with nonaal load) 

1,163 miles at 240 mph (with norEjal load) 

2,400 miles (with fuel) 

Remarks ; Used as a bomber, and dive bomber, also for torpedo-dropping* 
mine laying or towing gliders o Cannot be considered to have been a 
saoceas in any operational field. 
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DaveXoiannat ; 'iSie unusual taxulesi’-angiDa layout was patented by Doraier In 
1937l penniasion to build the prototype waa not glvsn until 
Available in small nuoibers at the end of the war, it was never en- 
countered on operations^ 

3ub»typea t A-0, day fighter and fighter bomber o A-1, day-flgbter and 
fighter boni>er« A>6, night-fightere A-IO^ 11, 12 two-seater trainers^ 
B-aeries patterned after the A series, modified and equipped apscifi- 
eally for use as a heavy fighter and night fighter > 

Deacription ; Twin-engine, low-wing monoplane » The engines drive pro- 
pellers at opposite extremities of the fuselage. Tail unit is of 
oruciform shape with fin and rudder continued below fuselage o> 
Retractable tricycle uaderoairiaga® 

Dimcnsions(ft > ; Spans 45<-3’ Lengths 43^5* Wing area (sq ft)> 414' 

ffeightadba) ; Normal tahs-offs 21jl60 Kazimumi (A-6) 22,230 

Power Plant ? Two IB 60j K*s in tandem in the fuselage, the nose driving 
a conventional tractor propeller and the rear engine, positioneHi behind 
the pilot, driving a pusher propeller at the tail through a long hollow 
shaft, 

Anaanent/Boato Load i Day fighter 3 ^ ISC-103 2 x l/C-ipl/SOj night 

fighter 1 x MC-103 2 x IC- 151/20 (all fixed firing forward) 

Iteatiattua bomb load 500 hg« 

Pai^fo|<manr.a s lilax speed I 477 mph at 21,000 ft» 

Service ceilings 37,000 - 40,000 ft« 

Rate of climb? To 26,000 ft in 13 Mns . 

Hangs? 666 miles at 426 mph at 23,000 fta 

1,280 adlas at 295 at 19«70O ft (at economical 

cruising spe«»d) 

Ramarka s Dr, Dornier built and flew at least eight different lypes of 
tandem propel lered aircraft in the last twenty years. His latest, the 
DO-335t has been described as a little difficult to fly with a tendencji 
to porpoise. Its performance is nevertheless outstanding. 



*S9z^5 

Two 00-333*3 spliced together by a comiaon wing center- section, Sach 
fuselage and tailplane is complete in itself. Aircraft has four engines 
and propellers (two tractor, two pusher), and a foui'-wheeled lan^in^J^SBr 
(two nose wheels^ two main wheels )o Probably envisaged as a l6nijV^€^l^ 



- 306 - 



UNCLASSIFIED 




Spaa 90 ft, araa 866 eq, fto 

itolnmm speed 43^ Jopii at 21o300 ft (with Mr/-50)'> 

Maxlatuin raage 4r720 milea at 21,300 ft* 




11=156 



Butlea ; Staff transport: short- 
range reoonnalcsance . 



Develonaant t An original design developed specif ically for slov>Bpeed 
flight end landing and taking>off from short, restricted and unpre~ 
pared airstrips « One of the OAF’s principal anoy cooperation aircraft. 

Sub- types : Oxl, staff transport; 0-2. short-range reoozmalssanee; F-, 

can be fitted with external carriers for light boiabs. All C's are 
tropical versions. 

Deseription ; Single-engined high-wing monoplane* ISstal, fabric cover- 
ing* Wing is parallel in chord, braced by etrutso Adjustable 
metal slot fitted along wide leading edge. Fuselage is rectangularo 
There is a braced tail, aingle fin and ruddar. landing gear is fixed 
and exceptionally strong to permit heavy landings* 

; Span} 46*7 Lengths 32*3 'Hi.nQ area (eq ft)s 280 

>Veifihta(lb8) i Normal take-offs 2^920 

Bower plant : Argus A5-10C/3* 8-oy Under, air-cooled, inverted *V*. 

Araasnent/Bomb load s Aree dorsal -lx 7*9 

Berf ormance s Max speeds 110 oph at SoL. 

Service ceilings 16,700 ft 

Rate of climbs To 6t500 in 9 min. 

Ranges 240 miles at 6o mph (at SoL.wlth crew of 3) 

630 miles at 60 mph (at S*Lo with orew of 1) 

Stalling speed % mph, landing speed 23 svh with run of under 

100 ft. 




Dovelopaaeat ; TA-132 C was the first series product ional and operetidual 

subtype of the nsodified FW-I9O0 The “long-nosed i'W-190* was re- 
designated the TA-I32 by its designer when he altered the nose to 
give a siooother fuselage topline and installed hydraulic operation 
for the flaps and uMorcarriage » 



Sub- types : TA 152 A (aliDost Identical with the FW-I90 D) had a Juaio 213 A 

engine but did not go into production} the TA 152 B with a ^uiod 213 E 
was never produced in large ijuantityo 0 sub 'type with D3-603 L,TA-152 K 
used for races, and TA 152 H (with pressurized cabin) for high altitute 
recce (48* 6* wing span)c» Cniy C, E and H subtypes were intended aa 
standard equipment « 



Description t Siugle-engined , low-wing cantilever aonoplaneo Wing structure 
modified to carry extra fuel tanks thus raising internal fuel capacity 
to 231 gallons (also 32 gallons of Iif/-50 can be carried )« 

Pimensiona(ft) ; Span; 360I Wing area (sq ft)j 2l6e 

lower Plant} All subtypes have a liquid-coolad engine* The B, E and H 
have a Jumo-213 E, the C a DB-603 L* 

Armamant/Boieb ^ad ; Heavy armament fitted-combination of 20 ran and 30 asn 
forward firing guns a 

lerformance ; J3ax speeds C-subtypef 4^7 mph at 33*000 (using Mlir-50)» 

H- subtypo; 465 mph at 30,000 ft (with M.7-50)} 472 mph at 41«000 ft 
(with oyi-i) 

Remarks ; ^ series is a long-span version for high-altitude operatiem 

ai»i is fitted with pressurized cabin* 
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yv(TA)»^154 ?md ‘bf^d-veather'r^^i'iter 

Bavelopaent ; Designed to aoet a specif! option for a short range night- 
fighter and had weather day fighter with a high KiasiBvxin sneed and an 
endurance of 2 3/4 hours. Bapid development and quantity production 
were esipisalsed, together with extensive use of inaterinl not in short 
supoly, eepecinlly wood. 

Spibr-tynea ? A-.1 two-seater day fighter, A-9 single-seater driy fighter, 

A-3 two-seater night fighter. B series (with metal nose) never pro- 
duced. C-i two-seater night fighter, C-2 single-seater day fighter, 

C-3 two-seater day fighter. 

Be script ion s Twin-er^ined, high-wing monoplane. One niece shoulder wing of 
wooden construction v.lth straight leading edge, and swept forward 
trailing edge. Hacslles nrojeet beyond trailing edge. Constructed of 
v/ood, the fuselage is in one piece from front bulkhead to the axis of 
rotation of the nidder with armor protection for the pilot and wireless 
operator in cockrolt forward of leading edge. The cantilever tailplane 
is of light metal, Tricycle undercarriage. 

D imensions (ft) ; Snans 52.5 Length; 41.3 V/'ing area (so ft)? 349 

Weight c ( Ibg ) ; Doraal take-off? 18,600 Kav ’< fium? A--.2 (with OM-l) 19,480 

Bower \-)lant ? Two O'umo 211B or 2llR engines. Annular rgdlatoi-vs. 

Ar Ria,ment , /BQnib IjQad s 2 .*: l'K-108 and 2 ^ MG--151/20 fixed forward fuselage . 

(4 :< HK-108 or 4 x MG-161/20 are alternatives) 

2 X KiK-.108 oblioue guns may be installed in fuselago, 

Berfors^ance (yw.,154 A. )? ?-!ax speed? 382 aoh nt 19,000 ft (with Jumo-211 K) 

.394 raph at 26 1. 300 ft (with Jumo-211 
Service ceiling? 31,200 ft. (with Jumo-211 N) ; 

35,800 ft. (with Jumo-211 R) 

Bate of climb? To 26,200 ft in 16 mins (JuK3-2il H) , 

in 14-i-min9 (Juino-211 R) 
Range? (Jumo-211 N) 1,195 miles at 23,000 ft (with 

2 X 66 gal drou tanks) 

(<Tumo-211 R) 1,160 miles at 23,000 ft 
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HfiIBEXteB.5 Outst*>ndin^ differences between A end C 3ub-» types are the 

installation in tho 0 of two Jumo ?13 A ■•^nglnet, a metel nossj and, in 
night-fightey two oblique, upward-fighter MX=.l08 guns. In the day 
fighter version of the C rsubtyne, nrovleion is made for 6 x MK-103 
(fuselage mounted) . The emergency inaximuii’. sneed of the C-3, using 
GM©1, is 4S8 muh at 32,800 ft. 

The TA-154 never became operational; it is reported that lack 
of n suitable adheolve i'or its wooden construction l^d to many 
dlf-^icultles, including a number of ^atal crashes on teat-flights. 

The TA-254 wp.s intended as a high-altitude modification; it 
differed from the TA-154 in that an increased wing span provided 
increased v;lng area. A and 3 subtyoes of the lA-254 h'^ve been 
Identified. 




UIREIMP 



HWriaO 



Ihitiea ? Pi^jhter/ ground-attack. 



Pevelo-pinent ; First version, with BHW~139 14-c:/linder radial, flev; in 1938, 
Sngine then replaced hy 3F.W-801 and several airframe structural 
modi float lone incorporated. Intended, ultimately to fit llquid»-cooI «d 
in-line engine. Became operational in 1941—used extensively thereafter. 
PerfoiT!<ancR substantially increased by fitting of power-boostijig systewsi;, 
heavier armament mounted ae Imiproved guns became available. 

• 

Sub^tynes r. A-.1? * .-7.9 mm and 2 .i MG--.151/S0 
.<U3/R-6i 4 MG-151/20, 2 x MO-1 31 

Other A subtyoea with variations of arrasment. 

B subtyoe? airframe differing in detail onl.y. 

D 9\xbtyr)ec 9B-603 or Jtuao=213 liouid-cooied engine — > only 
became onerational in the final stages of the war. The "long- 
nosed" S’W-loo, 



Descriotion j Single-engine, low-wing cantilever monoplane. Wings have 
inoderste taper, blunt tips with rounded corners. Metal stressed-skin 
constniction. %ngle fin and rudder. Wide=» track undercarriage. 



Span? ryi .5 



Length? 29.5 



Wing area (sq ft) S 197 



V'ei^htsv Ibe) S Norimal take-off, 8,600 Maximum? 10,350 



Power p'J.ant i 13KW-301 L, 14-cylinder, two-row, air-cooled (fan assisted) 
radial 

Arm.ament/Bomb load^i 2 s 7.9 (or 13) mm fixed forvard fuselage 

2 (or 4) X 20 mm fixed v»ing 
550 lbs (normal), 1,100 ?ubs (max) 

Perf orgiapcq c I'ax suaed? '*03 mph at 18,900 ft. (408 mph at 20,600 ft with 

1-.W-50) 

(With BMW.- Service celling? ’.^4,000 ft. 

801 engine)Hate of climb? 'Co 33,0C0 ft in 26>- ming 
Range? 950 miles .at 29f nmh 

Remark s ? Special bonber version carried one 3500 lb bomb. 

The D~9 £ubtyp:d, with a LB-603 or tJuino-2i3 liouid-coolad en=:in« 
and KW«50 boost .attained a maximum speed of 440 mph at 15,600 ft. A 
later subtype, the L.-12, with HW-50 boost applied to the J\imo-213 engine, 
gives 463 mph at 37,000 ft. Provision ie made for ,a 30 mm cannon firing 
through ;he oroueller boss. L-Rubtypes have fuselage of increased length 
(33.9 ft). 






But left 8 Bomber/ recce. 



wtt A ailltfirited version of the iV-200 ’’O.^ndor” trimsoort, 
first produced in 1940. The C series then hecejse n standard long- 
range rfo>nnaissanee hoaher. 

Stth-typee> 0-1 and C-2 had BKW-132 engines; suhsequent O-serles suhtjpee 
had Bl«-323*s. 

Daeertptiontyoiir-anM tiwA low-vlng noaoplane of all-ioetal mixed stressed- 
skln and fahrio oonstrnotlon. Bonh hay in fore of extended hola helow 
fuseli^ has gun positions fore and aft. Single fin and rudder. Se- 
traetahle undercarriage. Crew of eight. 

Plaaneionsfftii Span) 107.6 Length! 78.2 Ving area(sq ft); 1.270 

Vetahts(lha) i Boreal take-off, 60,000 

Power nlantl KlV-lSS, or 323 9-cylinder redials. 

Armaaent/Bo^b Lpa^l Dorsal; 1 x 16/20 mm (forwerd hydraulic turret, 1 x 13 mn. 

(nanunl aft turret) 

Lateral; 2 (or 4) x 7.9 nm (or 2 x 13 nia) . 

Ventral; 1 x 16/20 mb (forward), 1 x 7.9/13 mm (aft) In 
hola. 

Bomb load; 3,6(10 lbs (noritial); 10,800 lbs (maximum) 

Performance ; Max sneed; 2.7 raoh at S.L.; 240 mph at 13,000 ft. 

Service celling; 30,600 ft. 

Bate of climb; To 16,000 ft in 25.6 mins 

Range; 2,150 miles at 165 mph (with 3,600 lbs bombs) 

2,700 miles at 166 mnh (max fuel, no bombs). 

Remarks ; Bomb stowege, additional to under-fuselage bomb bay, Is provided 
by external carriers tmder outboard* engine nacelles and outboard of 
those nacelles. Tornedoes, if carried, were slung from those outboard, 
wing carriers. Provision made for carrying two 
board wing carrier. 



G0-?!4?.(ftQ-244) 



P-IIU, 

Development ? This twin-boom transport 

to the ultimate installation of engines, the powered version being the 
GO-244. In extensive uee from 1942 on. 

Sub-tvnea? A and ^ gubtypes differed ofaly in detail. 

Descrintlon ? Hi^h braced wing, twin boom monoplane of wood, fabric, plywood 
and metal tubing construction. Has a central nacelle, hinged in the. rear 
for loading purposes. Flaps and lift spoilers are fitted to the wings. 
Jettisonable wheeled landing gear is provided for the glider version, 
landing being effected on three skidsj the powered version has a simple, 
robust, fixed tricycle undercarriage. Typical tug was the JU 52, HE ill, 
or ME 110. 

2j^if>Sh,9;on4(ft) ? Spans 79’ Lengths 52.6 Wing «ree (sq ft)i 700 

Welght«(lbn ^ i Kormal take-off, 17,500 

Fower plant (00-244); Two Gnome-Hhone 14M, 14-cylinder, twin row air-cooled 
radiels installed in nacelles forming the extension of the twin booms, 

Ariapptgnt/^QR^ J'fPPlS »ee f’rd fuselage l/2 x 7.9-mm Free dorsal 1 x 7.9-mm 
Free tall 1 x 7,9*mm, Typical stowage * 840 cu. ft. Freight 5,300 lb. 

Performance (GO-244)? Max sneedJ 169 mph .rt 10,000 ft 

Cruising speed? 100 mph at S.L. 

Rate of cllmbi To 10,000 in 21 min. 

Range? 375 miles at SL 

SpaaJfefl ? Crew of two carried In forward section of fuseLage, which is 
well glazed. 
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*HE-277 



Puttes ? BoffllJer/ recce/ torp«dO“ 
droppiUi^ Ann f'llder-'bonib ?,ttaclca. 




Beyelopment 2 Produced in 1942 after four years of development. Production 
abandoned in October 1944 after some 200 aircraft had .t;one into service. 
Trouble with the coupled en/»ines led to development of the B-aubtype 
with four separate englnesj this suhtyoe did not progress beyond the 
prototype st.Age. 

Sub~type« 2 A-1 (bomber) subtypes had ’’ x DB-606 "double enginec" composed 
of two BB-601 E engines ge.ared together. Subtyoes from .'U-S were cowered 
by X BB 610 (each of two BB.»606’s). JU7 DB-613 engines and increaaed 
wing snan. 

Bescrtption l Tvdn—»ngine, mid-v;ing oonopl.ane. Metal stresRed»=skin 
construction. Technically four^engined, it ai- cears ps twin-engine'^. 
Highly-develo’oed Powler flap arrangement designed to cover greater 
part of trallin,g edge. 5Nisela.'»e is of rectangular section, about one- 
third of length forward of leading edge, P’ingle fina n'^ rudder sngulsi-- 
shaped . 

BlmeasionsCft) s S-nan 103.5 Length; 72.0 area (sq ft); 1,076 

Weight s( lbs) ; Normal take-off, 69,000 Maximum; 73,5iX) 

Power T>lant ; BB 510 ("Twin" BB- a 05) , 24»cylinder, liquld-coole^, inverted 
twin "V». 

Armeraent/BpEb Loed ; All free; Forward fuselage 1 x 7.9 mm; Boreal; 
forward turret l/S x 13 mm, rear txirret l/2 x 13 mm; Tail; 1 x MG 
151/20; Gondola; 1 x MG 151/ ^>0 (forward), 1 x 1.3 mm (re.ar); 

Observer’s nosition; 1 x 7.9 mm. Tyoical bomb-loads are; 48 x 70 kg, 
or 10 X 600 kg, or 6 x 1,000 kg, or 2 x 2500 kg, or 2 x HS.*?9.3 glider 
bombs . 

Performance ; Max sneeds 250 mph at S.L.; 300 mph at 20,000 ft. 

Service celling; 26,500 ft. 

Rate of irt;bs To 17,000 ft in 25 min. 

Range; 1,150 miles at 210 amh (Normal fuel / bomb load) 

3,000 miles at 210 mph (Max fuel, no bomba) 

Remarks ; Used for anti-convoy and U-boat coo-oeratior* duties. Subtype A-3 
and A-5 used in night attacks against England In January 1944. Lf-ver 



*HK«277; An inrrjrovejuent on the TLS-177 hc;4 four separato-BB 60,3 engines and 






UNCIASSIRED 

very successful In its operation.''! use intro<^-uced into sombat 
in limited ouantity only. Alnsost cesoed to operate after an in- 
effective ejifi weak effort a/^-’inst the JJoru:andy inveEior:. 








Put leg g Night fighter 



fi£Y,eIagffienk° Pesigned in 1940/41 as a high t)erforr!ance fighter it came 
into service as a night fighter during 1944/1945. 

Sub-tynesg Representative subtypes are A=-2 with 2 x PB-603A engines, 

A-5 and .\-7 with DB«P03’s. *he HJ;~219 B, a long-suan version, with 
Jumo~222'8, did not go into service. 

Description; Twin-engined mid-wing monoplane of *11 asstal construction. 
SNiselege is long and slim with nose projecting forward of engines. 

Long engine .nacelles extend beyond trailing edge. Twin fins and rudders. 
Tricycle landing gear, fully retractable. A turbo~jct unit may be 
fitted optionally under central bola. 

Dimenslonsfft) ; SpanJ 60.7 Length: 51.0 Wing area (sq ft); 480/500 

Weight stilus) : Normal t.'=ke-off? 26,000 MaximuBi! 29,900 

Power plant; Two DB 603 12-cylinder, liquid-cooled inverted "V” engines. 

Armament/Bomb Load; 4 x KG 15l/'’0 (300 rds per gun) in detachable fairing 
under fuselage; provision for two additional forw.ard firing /nins in 
wing-roots. 2 x MK-108, obllaue upward^firing, behind cockpit. 

Performnnee ; Kax speed; 325 mph at S.L.: 400 mph at 22,000 ft. 

Service ceiling; 32,800 ft. 

Range: 1545 miles (with max fuel load) 

960 miles at max continuous speed. 

Remarks ; It is said a rocket pro.jector tube can be mounted under each wing 
outboard of nacelles, GK-1 power boosting equipment may be fitted. Com- 
prehensive radar installation was fitted to night-fighter. 

Crew of two (or three) provided with full armor-plating. 

Heralded as the answer to the Mosquito, the KE-219 did not live 
up to its pre-operatlonal publicity. 
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Ihitleg tDive tojaber/ground attack 



Development { Designed priamriiy for gromvW.ttack operptiong. ?irst used 
operationally as counterpart of Russian ”Stor;aovik” in 1942, now 

obsolescent. De-eloped for close coonerati on of DAP with A-rmy. Noted 
for heavy armor and areiament . 

Sub^tvoee ? A subtyne, the original version, was fitted with A.&-410 inverted 
"V" air-cooled engines; B subtype was fitted with French^ built Gnome- 
Rhone 14 M 04/05 air-cool«id 14-cylinder radials. B-1 and B.^2 are the moat 
common subtyoes. 

DittflcriPtion? Twin-engined single-seater lov;-wlng monoplane. V/ingc ere 
tanered, tips slightly rounded. Fuselage of triangular section; nose 
drops awfiy sharply forward of cockpit. Metal, stressed skin, flush- 
riveting. Single fin and tall rudder. Landing gear retracts into 
nacelles, a portion of wheel remaining visible. 

Dimensi onsCft) { Span? 44.5 Length? 33.3 Wing area (oq ft) i 305 

Weightsdbs) j Normal take-off! 11,400 

Power plant ; 2 Gnome-Rhone 14M 04/ 05, 14-cylinder, tv/in-row, air-cooled 

radials. 

Armament/Boab Load? All fixed firing forward? forward fuselage 2 x 7.9 mm / 
2 X 15/20 mm. One 30 mm g-an (or 4 x 7.9 rom) forv;ard firing under fuselage 
as alternative to the 770 lb bomb load. 

Performance ? kax spaed? 240 mpb at S.L.; 275 muh nt 9,000. 

Service ceiling? 24 ,600 ft. (v/ith max. load) 

Sate of climb: To 10,000 ft in 7 min. 

Range? 440 miles at 150 muh. 

350 miles at 216 mph. 

Remarks 8 Some B-2 subtyoes were experimentally equip'aed for antitank 
work v/ith a battery of six 75 mm smooth-bore recollleee guns, fitted 
in the fuselage to fire downwards and rearwarde . 
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filgh-altitude feombar/ 
reconnai saance 

Pevelopiaent; Developed during 1943 as a high-pltitude bomber and re^ 
connaisspnce aircraft, but not used operationally. 

Sub~ types ? A- = two DB-605 engines and no armaments C - two BMW-801 D 
turbo-suijier charged engines. B- 2 x DE-603 and 1 x DB-605 (see below) 

Descri-ohion? Twin-engined, mid-wing monoplane with pressurised cabin. 

All metal, stressed skin construction. Circular section fuselage with 
cabin forming forwafd part. Cantilever tall unit, single fin and 
rudder. Single-leg undercarriage, retracts hydraulically into nacelles; 
retractable tail v/heel. 

Dimepsi 3ns( ft ) ?. Si3pn? 108’ Length! 64.?’ 

Wt»ix.htt.(lbfl) i> Morinal take-off, 38,000 

Power Tilant ;. 2 x DB-603 S or T 1 x DB 605 T; the latter is fitted in the 
fuselage and drives a Roots blower for sunnly of air to superchargers of 
the D;3-603 's. 

Armament/Bomb Load ! 2 x MG 131 in turrets, one above and one below cabin 
rotating through 360°; 1 x MG 151/20 in tail turret. All remotely 
controlled and with neriscooic sights. 

Performcnce S Max sneed! 520 muh at 10 ^000 ft. 

Service celling? 45-50,000 ft. 

Remarks ? In ef'^orts to seo^tre a nropeller suitable for the nower at 
altitude, blade widths of 17.7 ins were used; to reduce weight to a 
minimum, the nronellers were made of uine or balsa wood by the Sc.'iw,artK 
nrocess, or of light-alloy. 

Special electrical eouipment was required for high-altitude 
operations. 



UNCUSSIFIED 

A Ihatioa? Bomber/recce/torTiedO” 

bomber 

Pevelo'Qmfint g First flown ns s bomber in 1936 ?<nd pooroximntely 50 h«d 
bsen built by the beginning of 1939. BRsic design was subseouently 
ndnoted for wide Tnristy of dntiss .■and JU-.8S aircraft in vrrioy.8 
forms were in operation .-^rid r^roductlon when hostilities censed. 

Stib^t.vnes 17 subtynes in the A-acrlea were produced, nov/ered by various 
sxibty'^^ee of the Juiao«?ll; several of those subtyries ii/ers trelner tynes, 

Seaeriotion :. Twin«erv?insd low-wing monoplane, b'ing center section slightly 
‘"gulled”, '-^op and bottom of fuselage are flat, sides curved. Kose 
nn.d cockpit of angul.=ir, faceted tj'pe. Single fin -'^nd inidder. Slotted dive 
brakes are fitted under wings. Banding gear retr,act6 rearward into 
nacelles, wheels turning through 90'^. Ail metal, stressed skin construc- 
tion. 

PlmensionsCft) ; Scans 6.5.9 Lengt}.-- 47.0 ^Ing area (sq ft)» 590 

W«?j ght3(.lba) i Kormai t.oke-offJ .98,400 Maximum? 31,800. 

Pov >er nlant ? Two Jumo-Sll J, 12-cyllader, llquid-coolod, inverted “V” . 

Arpi a ment/Bomb Load .r Flexible aoBS? i x 7.9 mm. Dors.''!? 1 x 7.9 mm /= 

1 X 13 mm. Ventral? l x tv/in 7.9 mm. Bomb loads U'o to 6,600 lbs. 

Perforrqapoq ? Max Sneed.' mph at S.L.s 291 aph nt 14,000 ft. 

Service ceiling? 27,0''>0 ft. 

Hnte of olimb? Tq 16,500 ia 91.4 raiii. 

Range? 1,310 irdlas at 193 s’ph ] v/ith normal 

1..930 .milep. at mnh J fuel and uoab lead 

P.amarkt| ; Pdta. sunplied is for A<=4 .and ap'lles basically to subtynes -A=.l 
to A-.14. 






J1/-P9Q jputiea g BombRr-Glider towing 

^i?rpnsport 

Pevelopmen^ ? Dweloped from the JP-90 ond intended to suoersede the FV~200 
for long-range, over=»v«ter, anti-shipoini; and P«hoat cooperation work. 
Originally designed for transport wox’fc and first test flown in 1941. 

gvib- types ^ A-1, transport; A-3 and A-5 recce; iU-6 transport; A-.8, recce 
(With provision for carrying two KS->393) . 

B suhtyne was a projected heavily armed long-range hoinhar version, with 
a strengthened fuselage and modified nose design. 

C (transport-recce), B (long range homher) and S 
(pro.lectad night-homher) suhtynes also identifiedo 

Peseriptlen j Four-engined low-wine monoplane, f-iatal stressed akin 
construction. Fuselage is of square section with rounded corners. 
Pilot’s cocJcolt well forward in nose. iPwin fins .-ind rudders at ex- 
tremities of horiz-xital stabilizer. Landing ge.ar hns double wheels 
and retracts hydraulically rearward into inboax'd nacelles. 

PimensiQns(ft ) ; Spans 138 Lengths 93.9 Wing area (s ft).? 2,310 

Welghts(lhs) i liormal take-off J 90,000 Ke^xintum.- 100,000 

Power plants Four BKW-.301 L-3, 14-cylin'or, twin-row, air-cooled, radial, 

Armament/Bamb Load; Varies aCCordir.g to duty. Wose-heavily armed 
reconnaissance version carries 2 x 20 mm (dorsal front), 2 x 30 mm 
(dorsal rear), 1 x 20 mm (toil), 1 x 20 cun (ventral forward), 1 x 13 mm 
(ventral rear), 3 x 20 mm (l.oteral) and 1 x 20 mm (nose). 

Performance s Kax speeds 309 mph at S.L.l 280 mph at 18,000 ft. 

Service ceilings 19,000 ft. 

Rate of climbs To 18,000 in 43.5 min. 

Ranges 1030 miles at 191 mph ) With normal 

990 miles at 203 mph ) fuel/bomb load 
2490 miles with 17,600 lbs of freight. 

Remarks s Transport version carries up to 48 passengers or 22,000 lbs of 
freight. Underneath of fuselage constitutes hinged ramp to facilitate 
loading. 





J V-398. ’Sulhia.^ Fighter 

PevploDmemt s She »rU»-388 w?»8 the intest of the «)'U-8B eex’^J.es t»> reech 
the -nroduction stage. First test flown In 1943, it vaa included in. 
the restricted oroduction ■nrogrpin vhich was in force when hostilities 
ended Developed haaically from the JU-.188, many features of which 
are retained, and of which it is essentially a oreusurized version. 

Sub- type s I JU-3B8 K bomber version has large bomb bu;.ge similar to that 
on the JU-88 S and JD-183 S. Only armement is rear turret “ twin MG 
131. dU 388 L recce aircraft similar to K, bomb bulge omitted. J 
subty]<e8 are night fighter versions, with heavy armament. 

Description ^ Twin-engined, low-wing monoplane. All subtj’pes have provision 
for pressurized cabin. Basic appearance is same as the JU-188, except 
for remotely-control’ed tail turret. On the long-range versions, the 
fuselage beneath the bomb-bay has a ”bath-tub" effect. 

DlnrenslonsCft) s Wing area (sq ft) 5 602 

Weight 8 (lbs) ^ Normal taJce-off, 30,000 Kaxiaum: 32,350 

to 30,700 

Power plant ? 2 x BMW 801 TJ or 2 x Jumo 213 F (turbo-super charged). 

Armament/Bomb Load ; Night fighters Bole 2 x MG 15l/P0 f 2 x MK=.l08; 

Oblique 2 x MG 151; rear turret-twin MG 131 (remote-control). 

Bomber and recces Twin MG 131 in remote-control rear turret. Provision 
for both internal and external bomb stov^age. 

PerfornL-^nce s Max speeds 272-285 mph at S.D.s 389-407 mph at 30,000 ft. 

(with MW-50) . 

Service ceiling: 40,000 fto. 

Rate of climbs 1545 ft/min at S.L.; to 30,000 ft in 87.5 mins 

Ranges 1400-1600 miles at 36,000 ft (no drop tanks) 

" 1700-2000 miles at 36,000 ft (with drop tanks). 

Remnrko i Crew Of 3 (4 in night-fighter) well protected by armor-plate. The 
L subtypes were intended for photo reconnaissance. Jumo - 222 A/B 
engines were pl.anned alternative power units. A special periscopic 
8ight-'.fa« fitted for ar.e hh the remote-control tall turret, 

UIWBISSB’III) 





rjyigp rpcco 



PeveloT)ment > A aix^engined development of the JU-^SSO with incre.naed 
3r«an find overall lea^^fa. An extra oanel m iunting a BMW ,t. 01 -E eiv;ine 
introduced in each wing. New fueelage centre section increased length, 
i’est flown in 19d3. 

SuP-.-, types - Data herein given ie for transport version. Dong-range recce 
type has sis builWin fuselage tanks. Armament identical with JU 290 
C (recce). Dong-range bomber version has four build-in fuselage tcnks 
end equipment for opera tions is added, 

DeacriTition ; Six-engi ned, low-’^ing monoplane, 

P.i/censl onaCf _t ) « Spojis i65 Wtng area (sq f t) ? 2,723 
Normal take-off, 161,000 

Power, olant ? 6 x BMkUSOl E 14-cylind.er , twin-row, air-cooled redial. 

Ananment/Bomb Load g Twin 20 .mm in fojnfai'd dorsal, -sift dorsal, tail, 
ventral and noses nositions 

Perf ornipqqe ? Max speeds 260 mph at 18,700 ft. 

Rate of climb? At S.ii. (Wt. 161,0v00 Ibg) 690 ft ner min. 

Range? 4,970 tallee at 205 nsph at 6,500 ft (7,500 gals fuel) 
4,040 miles at 217 mnh at 6,500 ft- (6,000 " ” ) 





minlmuffi cf disturliance to existing design end orortuction errengernents, 
the Gerniens experimented with fitting four en,^lneG to "basic Jy---.88, JU~ 
188 end JU-288 designs. iTone of the davelopr.enta sxccded -erototjnrfe 



stage, 

Qeaerlotion e Four-engined lov--wiiig luoxioplftiie . inl-op.rd wing sections 

each mounting one extra engine. Kosc glaillnr to JU-=188. Fuselage 
lengthened hy adding new sections, -ail unit similar to J1?-=.28S viith 
twin fine end rviddarE. 



Spans 100 Lengths 66.? 



t>mt t Four 3MW 801 engines 14“Cylinder, air«cooled radial, 




MJmJi 




ft t tack 



Ijeve lot/tier t » 103 ?i d«veloped fxJn origtnB.1 MS 105 vhicli «'o;';efl.red 1936« 

193?. Used ?8 etendfti'd single soot fighter until end of 1940, when it v;a,« 
superseded by the F and 0 types, yin&l main role ae advanced trainer. 

CeBcrinbion ; Single-»ejig:incd, low-wing monoplane. Automatic slots and 

slotted flaps are fitted. Adjustable strut-braced stabillaer. balanced 
rudder and elevator. I'ixed tail wheel, landing g?a,r retracts outwsardly 
(hydraulically) . 

PimensionsCft) $ Span^ 33.5 Lajigth; 39.0 ^irig ares (sq ft)s 175 

Wejg:hta( Iba) s Normal take-off, 5,850 Maximum? A, 500 

Power plant ; PB 601 A, 13=-cyltnder , liquid-c -oled Inverted . GM-1 may 
- be Installed. 

Armament. /-Bomb Load » 3 x 7.9 m® fixed forward fuselage 

3 X 30«mci fixed forward wings 

4 X 50 kg typical bomb stowage; alternative 1 x 250 hg. 

Perfonrance ? Max speed; 300 mph .at S,L. ; 355 itiph at 18,000 ft. 

Service celling? 35,000 ft. 

Hate of climb; To 16,500 in 6.2 min. 

Range; S55 miles at 200 mph (with normal fuel and 
’ 450 miles at .300 lapk (lx)rob load 

Benarh:£ I Germany originally intended to concentx'ato on q single type of 
fighter but neither the BB 601 nor the BMW 801 engine could be produced 
in sufficient quantities. Lack of ? satisfactory engine delayed the 
development of o new fighter aircraft and the ME log airframes underwent 
ccntinual modi ficr-tion^ . Theee ch^ngsa without alteration to the 
fund.r-, cental design interfered with mounting additional nrmsmout 
.end reduced endui'ance of the aircraft. Alterations became a 
series of progressive (ieceriorntions in r-ei-udynamics . 





I iE^109 G- 




SyJtifi.a' i'tCih'ifcr/gi’ouiKi attack/ 

recce 



Bcvelotiment s Developed from MS 109F. Api:>es.re:l in service in September 
1942, very extensively used until Germany’s cppitulation. 

Sub- types ; G-l, G-3 and G-»5 have pressurising ecaipsiti-nt for sustained 
opsx'fttion at high altitudes; pert '.vin^ cr<rries oxygeix bottles. G-2, 
has no oressure cabi.n or G' «1; G~6j has plywood tail. G-10, faetest 
subtype (S L. 34^^ muh) » G*=-14 plywood tall unit. 



Singlet-engined, low cantilever wing. All-iaetal monocoque 
fuselage. Bounded triangiAlar section. Mads in two helves. Cnntilever 
monoplane tail; usual trdi vmit has raetfjl covering on fixed surfaces, 
fabric on movable eurfaces. Semi-retractable tail wheel. 



Dimevt3 , i ons(ft) ; Span; 32.7 length? 29.9 '^ing area Csq 
j£<Ll.kh^ &iJ.ba ) ? Horiaal ta'ce-off ?. 6,820 Maxiinum; 7,230 



ft); 172 



B ower. .ixlan t; BS 605 A/1 12-cylinder liouid-coolsd ij-iverted ’’V* 

Armamept/Donib Load ; FiKOd forward fuselage 2 x 7.9/13 jam 

Fixed forward wings 2 x .20--uiis (fitted in fairings 

under wings) 

1 X 20/30 mai through xxropcller hub. 2 x 21 cm 
r^'cketa under wing. 



Pex-formanca ; Max speed? 330 rnnh at S.L.; 380 aiph at .30,000 ft; 400 moh at 

''2,000 ft. 

Service ceiling? 39,500 ft. 

Bate of ciimbe To 19,000 in 6 min. 

Range? 615 miles at 200 mph ( with ncrnial fuel) 

450 miles at 330 nmh ( « « « ) 

795 miles at 310 mph (rdLth m.aximiurt fuel). 



RfiCiarks i V/hen v;ing guns fitted, maximiUD speeds axe reduced by about 25 
nmh, service ceiling by 1,000 ft. Fitting of MW-.50 increases em.argency 
speed by about aq mph. Two caiaeras somotlmes fitted is rear fuselage, 
bale sub-types incorporated greater use of wood and nljn-rood ac. sub- 
stitutes for metal. 

Typical bomb stuvage? 1 x 550 lbs, or a no ibs; maximum 
1 X 1100 lbs. External 8to\;a.ge below fuselage. 




UNCLASSIFIED 



2?iii£.z» ■‘^Ightpr 

DevelOBtnent ? Develot^ed froa? the overall construction showed 

center limitatione in connection v;itb its £mnloyn;?nt thnii the M7?- 
109. Series nroduction was rejected and it van never used oneretionnlly^ 

Ijescriutlon ; Single- engined low~winf- monoplane with invard retracting 

undercarriage. 

DinenMions(ft) ; Span* '^0.0 Wiring nrea (so ft)? IB2 

■Wplghts(lbs) ? ?Toj.,npi tftjce-off i B, ?>no 

ypwer nlwnt ; D3 603 with two-etp^e super charger. 

ArmpcRnt/BQmb Load s 2 x SO mm (or .30 mm) fuselage ( all fired forward 

S X 20 BUB and 2 x ram wing (firing 

Perforra.anee - Max sneeds 453 mph at 26,000 ft. 

Service ceiling; 38,?oo ft. 

Hate of climb?' 2,150 ft/mln et S.L.| 1,770 ft/inic at 26,000 ft, 
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Put. if! e g ^omber/'f i?H'hter/ groun? - 
ntteck/ i'econnr>i ssrfi'ice 






Pev^lOTOipeni ; i Appearc-i^ in service in I94?ij wn*! eventualiy renif'ced by 
the kE^4lO. 



Sub^tvnea ; A and B suhtynes had BB--501 F ejn^iinee; 0 subtype powered 
hy PB-BOu's. 

Dpaeriptio a? IVin-aa'rined, low=winsg anoKOplsne. hetel, etresaed skir. 
construction. Wings have pronounced taper to rounded tire. Kose is 
blunt. Fuselage slim with humned coeVooit inclosure at forward end, 
finishing approximately over the trailing edge. Single fin end rudd(?r 
is large, handing ge.ar retracts into nacelles. 

Plniep«ionB( ft) SpanJ 6.'^.6 Length* ‘'0.3 ’’^ing area (so ft)* 400 

Weight 6 (ih fl) t Formal take-off* 21,600 h-aximum* 24,500 

Power nlan tj 2 x 3B. 605 (or OB.*60l) 12» cylinder, lipuid-cooled, inverted 
”V" en'ines. 



Ar.’nament/Bomb Load * 2 x PO mi, 2 x 7.9 mm fixed forward fuselage 

2 X 13 mm later in remote control "blister" b.arbette 
Bofflb load* 1100 lbs ( normal) | 2400 lbs (m,aximum) . 
Various rlternative stowages. 



I FIX sored ; .315 mph at S.L. 5 370 mah at 21,000 ft. 

Service ceilings 29,000 ft. (with normal load)? 35,000 ft, 

(ininiroum fuel, no bombs). 

Rat© 0'.? climb* To 19,ono. ft.in 11.8 mins 
Ranges 1350 miles at 240 moh (v;ith normal load of 

1180 miles at 315 moh (fuel and bombs. 

2120 miles at 300 moh (wir.h maximum fuel .and no bombs) 



Bemarks j 2he JR-210 C was the most wideijr used of the subtypes. It 

was superseded largely by the iiimroved MB-410. Toe rearward firing 13 
mm guns in "blieter" barbettes on the sides of the fuselage slightly aft 
of the king are electrically x'emotely controlled from the rear coc'xit. 






1'uties .j i^oiaber/long-rflinge recce 

Bev t? I opment »’De signed to supnlerasnt the JXJ--390 and HE-1??. HE-l?? was un= 
Bfttiefactory »,nd this design was nushed by Meseers..:;h'riltt for heavy 
bombing and long-range reconnaissance. A f ew e.xpennental models constructed - 
never operational. Prototype first flown in December 43. 



Description s Pour-eugined niononlane; wing of exceptionally high aspect 
ratio, A tricycle undercarriage is fitted and eacli inain oleo le.g has a 
su'ooi erne nt ary sheet for take-off with full load which is jettisoned, 
then undercarriage is retracted. Turrets and windov? gune. 

i>igien8iQnB(ft) ? Spans 141 Wing sr3.a (sq ft) s 1375 

Ms:AeMsLlM) ° h'ormal t ake=“OffS 107,800 KgxisrumS 123,300 



Power rilant s Four Jumo-Sll enginesj BPVA.801^s, DB-SO-^'s or JuinO“213’s 
ultimately were to be fitted. 




; 1 X 13 mm (nose) 

1 X 13 SUB (dorsal forward) 
1 £ 20 mm (dorsal aft) 

1 z 20 mm (ventral) 

2 X 13 m (lateral) 



Performance t* Max speed? 358 muh at 31,000 ft. (without OM-l); 372 mph at 

27,200 ft (with C-M-1) 

Service ceiling? 26,200 ft. 

Ha.ta of climb? 350-630 ft. per min at S.L. 

Range? 9,300 miles (without bomb load) 

Remarks S Originally designed for boaibing the American homeland from bases 
in Gennany. One of Fesserechmitt' s most promising designs. Two 
supuiementAry BMW 003 or Jumo-004 turbo-jet units were to be fitted 
for bursts of high sijsedj with those units estimated mariimum sneed was 
407 mph at 32,000 ft. 

A six-engined version, projected but never built, had an estimated 
range of about 11,500 miles. 



UNtliAI»ll!|[D 
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MOQ2 Fighter 



Development { Thle nlrcreft was developed ne a result of development 
of the DB fiOS engine, hut It did not ndvsnce beyond the ejmerimentpl 

etage. 

Deeerlptioa s Reeembles the KB-109 T but fuselege is larger; reported as 
faster rvA store mAneuverable . Betracteble tricycle under carr lege, 
pressure cabin, end catapult seat. 

pQvpr plant : DB 603 13-cylinder, liouid-cooled inverted "V" 

AraftJBgat/Attab . ? l x loe/so mm cannon ) firing forward. 

4 X MO-151/30 mm cannon ) 

Remarks t Did not give satisfactory performance, since DB-603 developed 
only 1500 h.p., not 2000 h.p. as expected. The KE-309 was abandoned 
when development of the K}S>362 showed signs of success. 








Tr^-nsport 

£ avelOT >i Ber.'p » Developed from the i-15I-g2'J. towed glider. 

S\il)~ty;')eB S D-l end D-6 here v»riaDle~mt>3lr lastsl prooellers; D-8 hee 
v^ooden fixed pitch Toropellers. 



Soflcriptiofl ? Six-ejv^ined , high-wlng monoplane. Power e*. version of the Mi-SPl 
glider, '’ing has pronounced taper to hlunt ends, entire center section 
has a plywood akin with fabric covering. Puselage of eteel tube frame- 
work with fabric covering; fail unit a.rranged to pivot ,n.nd prov;';de 
variation of tail plane incidence. Undercarriage comprises ten wheels, 
and is designed to overcome ground obstacles like a caterpillar tractor. 




Spaas 180 



lengths 94.1 



Wing area (so ft)s 3SP5 



Normal tnke-off^ 99,000 



Power plant s Six Gnome-Rhone Id'^N 48/49 



maslsiuffis 132,000 
14 cyl i nder ai r- cool ed 



radial 8. 



.A.rmajaent/Boa'b Load o ?ree ferward fuselages 2 x 7.9 mm upper, 2 x ?.9 cuii lower. 
Free dorsals 4 x 7.9 nun forward, 2 x 7.9 mm rear, 6 x 7.5 mm lateral. 

2 X 7.9 ram. ventral aft. 

Freights 26,900 lbs (normal), 44,800 lbs (max)j 60-100 troops 



Performance s Max speeds 163 mph at S.L, s 194 mph at 13,000 ft. 
Service ceilings 23,000 ft. 

Sate of climb; 710 ft/min at S.L. 

Ranges 7S0 miles at 129 mph ) with normal fuel and 
640 miles at 163 nmh ) 26,900 Iba freight. 
140 miles at 139 mph with maximum freight. 



Remark 8 s Two flight engineers, who control engines, are carried in caMne 
entered through cat-walks in wing; only flight controlfi in ->iiotB cock- 
pit. Hot all the 18 available gun positions are used at once. Provision 
for rocket-assisted take off. Main loading s-'ace (about 2,000 cu. ft.) 
is capable of holding a 3-ton truck or light tank. Secondary loading 
space of 1,410 cu. ft. Guns of 13 mm caliber may replace the 7.9 mm guns. 





?--E-»41Q Putle* ^ -Bonber/fighter/recce, 

Development s MF—410 is e re-engliied ’ the o ’^rfrenses -are similar. 

-Sqby- types ! A-1 fast bomber; A-1/U2 heavy fi/?hter conversion; A-3 
reconnaissance aircraft with increased rarige. 

Description ; Tvin~englned, low-vrin? monoplane. Metal stressed skin 
eonstr'Action. Win#;8 have pronounced taner to rounded tips, b'ose is 
blunt. SSiselage silo with humi^ed cocknlt enclosure nt forward end. 

Behind this the fuselage Is of small cross section. The single fin 
end rudder Is large. Diyp brakes of extruded alloy strips arc fixed 
on upper and lower wing surfaces. 

Ptaensl ons(ft) ; Spans 63,6 length; ^0.9 Wing area (sq ft); 400 

Waiahta(lbs) ; Hormal take-off a ?4,000 Mexl.’auia? 26,000 

Fftwer plant; 2 DB-603 A<=2 12-cyllnder liquid-cooled inverted ”V". 

Aramman t/Bomb Load ! Bomber version; 5'ixed forward fuselage 2 x 7.9 mm 

and 2 X 20 mm 

Lateral 2 x 13 mm in remote-controlled 
barbettes. 

Bomb load 1,100 lbs (normal), 2200 Ibo 
(Maximum) . 

Fighter version has additional 2 x 20 nun or 1 x 50 mm in bomb bay. 

I'erformance ! Max spaed; 330 mph at S.L.s 395 aph n.t ft. 

Service ceiling; TO, 000 ft. (normal load); 39,000 ft (minimum 

; fuel , no bombs) . 

Bate of climbs To 19,000 ft. in 11.5 min. 

Banges 1,190 miles at 255 muh with normal load 
1,040 miles at 330 mph 

2, 1.30 miles et 250 mph with moxtnruja fuel and no bombs. 

Remarks ! Flat transparent panel In nose for dive bombing attacks, 
although I.A.S. in a dive restricted to 310 mnh at 22,000 ft., 403 
mph .at 10,000 ft. 








?yy)fi ■ 12-cylindp>r iriVGX'tei^-ves 60° ,nir-cooled, Sinj^le-ap^r'd super- 
charger. Gepi'ed T>i’oneller drive. 

DeRc,rlr.tlop6 Valves h.-^'-c steel ‘barrelE, aluminum /--.lloy heads; bore 
10.6 liVJi, stroke 115 mm., capacity 12 liters. Ar^^-s-Hobson carburett-^r , 
Sia^rle lever fuel ocntvol with .'•utouiatio altitude end boost control. 

37 octane fuel, bogch h:nd/electric starting. ClocSr..'ise oro-neller 
dr ive , 



Supercharger .^ Single isspelier with gear ratio of fc.73^1. Spring drive. 
OlEe osicms (ins); Wi r] th J 08 , 0 Length i O'! . 8 

84? lbs. 



T.O. and 

iSmergencyr 590 hp at .3,. 700 rom at 1.8 ata rt 3.L. 
Climbingf 495 hp at .3,250 s'p.m at 1 .45 ,ata .at 8,000 ft.. 

Maoc crui.iingc .390 ho at .3 100 rain ?xt 1.35 ate at 8,500 ft. 
Fuel coneuniutior..- 0.463 Ib/hp/hr. ma.T** cruising, S.L, 



Note - 1 Ata - 14.7 Ibo/sq. in. s 760 ram (30 in.) mercury. 




fyno : 14~cyllndpr sir-cooled rr^disl. Coolln," fan fitted, ^’ronellpr 
reduction £t '■or . Two-sre«?d suoercharger . 

PeBcriptloii t Boach electric starting syateni. Cylinder bore 156 mm. 

Stroke 156 iraa. Onraclty 41.6 litres; comoression rstlon6.5Jl. Valves 
of ench bank O’^erated by p cam ring front and rear of engine, and push 
reds, kpater rods in cylinders 8 (rear row) and 9 (front row). Direct 
Ir. lection ”UOp. Pour^stage nreaaure oxuar and two-stnge acr^'enge -nump 
fer lubrication, "i-ommandogerat" , master control box, controls boost 
oreseure, r.p.m,, mixture strength and supercharger change«over height. 

Sunf reharaer ; Centrifugal impeller with two- speed gear. Drive ra^do 

5.07;l, 7.46a. 

Dtcif nsions {ine)l Widths A-5.P.3 C-48.4 3<isngth.* 80.2 

Weirht ; A; 2660 Iba. B; 2702 lbs. Cs 2321 lbs. 

T-O- and 

Kmergency” 1600 ho at 2700 rum at 1.32 ata ?,t S.L. ft. 

Climbings 1310 hp at 2400 rpm at 1.25 ata at 14,500 ft. 

f‘‘ax cruising 5 117n hp at 2300 rum at 1.15 ata at 15,000 ft. 

Fuel conarumptions 0,506 Ib/hp./hour max. cruising, S.L. 

Bem.'^rks ; Main difference betwe-Ti the B?2 a' 8r>i..A,-B,»C and -L is in the 
type of propeller control, except th.at the B.. subtype has left-handed 
rotation. Complete power "ega-s" of these engines are dacignated 1 A, .'-uJ 
and ML; the DN'W 801 C la only supplied .as a bare engine. 

Developed from the Bramo-329 and BI-'W.» 132 , the 3!'i'‘/..801 w.as the 
first operational exomple of engines designed to develop 1600-2000 hp. 
Development was delayed, and after fitting to the D0-.21? an- FW-190, 
continuous major modifications had to be c.arrled out in order to 
achieve the necessary reliability. 

Dnter subtypes of the BMW-BOl—the jmd lU-used higher 

octane fuel (96 octane against 87 octane), .-•nd Improved compression ratio 
and 8nperch.«rgar design. 





bla-ied -oronpliars . 



2jiJ.e_-ViJDjli.SJl'’> the Aprie«:‘once of two 14.-cylj r.der rodiala joined together, 
'•y’tinftfr 3 of each unit built in reven blocks! of two, disoosed redially 
arou.nd the cronkcnse. 0;'lind<;r blocks of thsj t<vO units .i^re in line, 
dviasrchergei*.'* end .••11 suxi j. ierieo driven from rear of enrins. The two 
■.'nrine units ere ul.^ced ’’back-to-back''. Front m^it drives front. propslls'V 
throu;^h »n extender! shaft; renr unit drives rear ■'■ropeller throiigh a 
sericG of atuiilinry shafts passing between cylinder ekiirts of front blocks. 

■Supercharger :! Two-stage, four^soeed, 

iv'iiHh e-'^.o 

complete power -oiant '3 ,0’^6 rbs, 

T.u. and 

I'lnergency? 3,960 hp st S,S50 rpm at 1.5 eta at 

CilBibings ^, 2^0 hp at r?,600 STiin at 1.3 ata at 

l<ax cruisiiJgl 3,800 ho el 3,400 'njm at 1.3 ate .at 

Fuel consumption; 0.54 ib/hp/hri climbing at S.L. 

llfei p p r k^g Fever progresjj&d beyond the exneri.'Bsyjt.nl stage in Oeranny. 



S.L. 

17,700 ft. 
18,000 ft. 



iiUiie 0.5iC:iJj& ( 1 T4 s ) • 
We ight « 6,^00 lbs; 



(MeOMIED 









'J-y pe i l?-cylinder , water-cooled, 50® inverted«vee . 

.D escri,ptlon 5 Cylinder bore 150 nm., stroke IGO mic,. , UX V «33 « liters-. Big. 
end find main be-rir.gs are roller and lead 'bronj'e resnodtively . fuel 
{92-octr.ne} injected into each cylinder by a 12-'= cylinder inline Bosch 
nuiap proveded vdth eutoraatic mixture control. Starting by hand or 
electrically energised inertia starter. Bosch rnagneto firen two Boac’n 
■olugB ner cylinder. 

Supercharger l Single gt.age geor-driven centrifugal type. 

P-iwenslonB (ins)? Width 30.0 Length o8.5 

Weight; 1,400 lb$ (dry weight). 

■PjtrfQrmsnce i T.O. and 

Er.ergency? 1,395 hp at S.L. 

Climbing? X,.395 h}5 at 14,000 t% 

Max cru58ing? 1,220 hp at 15,000 ft, 

Romarks I Obsolete. 








Tyne : 12-cylinder inverted “V'' 60®, liquid-ceoled . In e 

seeled-nn version of the D3 6C5 , 

Deecription i Cylinder tore 152 mm. Stroke 180 ma. Capacity 44.5 litres. 
Compreesion ratio 7.5?1 (left "block) 7.3«1 (right block). IJech block 
hpe n single cfunshaft operating the respective valves through rocker 
arms, i^ogch direct injection pumo is located between the cylinder 
blocks. Plain spur gear propeller tyjie drive embodying -oitch-chfinge 
ffifichrnisiri for ’T>K nropeller. 



SuT)erch»rg er ° Centrifugal type driven through a hydraulic coupling. 



(ins)« Width 3.5.2 



Weight ; 2000 lbs. 



Length 104.4 (including crop. shaft). 



T.O. and 

Emergency; 1,750 hp at 2,700 rpm at 1.4 ata at S.L. 

Climbing; 1,510 hp at 2,500 rm at 1.3 ata at 18,700 ft. 

^'ax cruising; 1,400 hp at 2,300 rpm at 1.2 ata at 17,700 ft. 

I'ael consumption; .^74 Ib./h.p./hour, max cruising, 3.L. 



Remarks ; The RB<’.603, after teething troubles had been overcome, proved to 
be a reliable engine. Although available in. 1943, no suitable airframe 
was designed for it . 

A Variety of additional DB«.603 subtyoes sxtbsequently were 
•nroduced; these varied in supercharger design, power-boosting cquioraent, 
etc. -^he T)B-603 S, similar to the A, bx\t with a larger supercharger, 
developed 1,800 hn for take-off, 1,4.30 hn, at 23,15^ ft in the climb, 
1,325 ho. at 22,000 ft. mp.xija\ua cruising. 










f IPr- cylinder, inverted SO^liciUid-cooled . 



Beserir.tioa ; Yery -si :!>x ler in oasic •iOnstni.ctlC'n to the obsolete .'DB-.601 , 
'The Hiein iE!Tjrov*B;ente are rm inci'ense in. the perwiasible r.p.m., 
altered valve tiniog, complete re-»desir^n of the cylinder block to 
obteJ.n maxlnoi-'i possible bore 'rsistiJ'^ cylinder centers, ami 

re-positionim; of sp.crhin^ T>luga. 



Superchcr/^-er I Centrifugal impeller vith X6 blades . %drnulic coijpiing 
drive ?nito.'n,«tic«ll,y rc'gu.;.nted by r control capsule sub,iect'*d to 
atr.iospherio pressure. Batio (r;.r)/siip/ 10.0?'l. 

Sjjneneions (ins) 5 '^^idth 30.4 i'esgth 86,5 

iisliiilt.? lf/85 lbs. 



ikri^mhhibs.- end 
Emergency i 
Cli,mbing« 

Ea>; cruising 



1,475 hp nt ?',800 rpsi n.t 1,47 ?ta at 

IjEbO hp at ?:,.6hO imm at 1.3 eta at 

1,080 hp .at H.KOO rpa .at 1,'U? •''•ta a1 



■Fuel cansuaiptio.n; .473 lb,/h,p./hour siax. craising, 



^ j a*J > 

19,000 ft. 
IB.OOO ft. 

S.L. 



Beina rka ; *-'nly went into series -aroducticn after a long development 
•period; still was not up to standard at the end of the w.-ir. fhe main 
wtakneso laj-- in the fact tlmt oil was fed to the n«iin bo.^>rings from the 
outside., an4 not through the cranltsiv^ft . I'he cylinder .head wpe re- 
designed, with ehromlvtK--»25l.''.ted valves and a modified so.irk pliig 
ai'i'angeiRerit ; by this raen.rjs it w;>,3 poeaible considerably to increase the 
therii-ial load. 

The C3-...605 AS ■’u A sidityjje fitted with a B3---603 8Uperc)i.«rger-’«* 
brought the rated .altitude up to 97,600 ft. The fitting of MW-50 
imuroved iow'-altitude 'oerfarman'ie, while C-.M-i was introdoced to imorove 
performance at high-altituda. 



=3S8‘ 



uNBeRBnnffi 



DB~G 06 



3?yt>e s 34-cjrlinder liquid" cooled, of two DB-601’s .mounted side side 
with a oonncn reduction g©.«r prd extended proneller shaft. 

Deaerintion ; The super chargers pro aiounted on the outer side of ea(9» 
engine. One engine hps right-handed rotation, the other left-handed 

rotation. 

Pimenalons (ins)? Width: 65.2 hengthi 33.3 

Weight ; .3,330 Ihe 
JPfiXXflEBfiBftt: T.O. and 

Br;'ergency: 2,?00 hn at 2,700 rpm at 1.42 atp at S.l*. 

Climhlng! 2,400 hp pt 2,500 rpm at 1.3 t*.ta at 16,000 ft. 

!'px cruising; 2,080 ho at 2,300 mm nt 1.15 ,ata at 16,700 ft. 

?uel coasun'.ptlons 600 liters/ hour/ max. cruising, S.L, 

Remarks I Provision is made for declutching the individual engines from the 
nropoller drive hy means of a clutch and lever in the cockpit. 

Abandoned ouickly, as the P3-S01 had gone out of series nroduction. 
Difficulties experienced with hparings r> proclivity to catch fire 
whenever the engine was damaged. 






? 6'^cylinder, opposed-piston, Tiiesol tv/o« stroke . ■3^%'0 ersnkshnfta , 

cyliiKlers vertical, litsvdd-cocled. 



I'i Oylinders have steel bai-rels nnd are oresaed into maiJi cranic- 
case casting. *fw,er piston controls the e:^hauet porta, lower oiston 
controls the Inlet ports, -light alloy pistcms. Two six-throw crnnkcheft 
upner and lov;sr. Gear driven ccavetprlng blower, loounted at rear of 
engine . 



Mriignsiona (ins); V/idth P4.0 length 7?. 7 

Weight s 114-' lbs. 

Performance j T’.O. ard 

liriergencys 600-700 hp 
Mrx cruieings 510-590 hp 

S'uel consu-mption; 0.374 lb/ Lp/ hi*., max. cruising. 





^XiESirM)■2^ 

*207 D 

‘?ype ? Six-cylirider cofftpreission l.fjnltlon Hquld“Cooied engine. Two 
stroke cycle. 0;or^>«sd pistons. Up :er and lower crankshafts.. 

B aacription s Two centrifugal superchargers in series, the first heir.g 
driven hy an exhaust turbine. After cooler fitted between engine 
driven supercharger and induction g-*llerie8. Diesel oil fuel is 
sprayed into each cylinder by means of four aoK^^lee. Cylinders 
105 HJB. bore. Connecting- rods' H‘“ section with double row. Propeller 
drive right-hand rotation. J’oivr gear-type lubrication pumpe driven 
from lo'<?sr crankah/'ft. Big-end and iiiain bearings havc4 steel shells. 

Sunercha.rger ; Kngine driven centrifugal supercharger mounted beneath 
turbine driven unit. Double shrouded imneller has radial vanes and 
aluminiuir; alloy entry guide vanes. Bear ranio B.tX, 

. Sxhauet drlventurbine consists of noczle rlag, turbine rotor 
and outlet vcii^to. Twin waste «.-tes, by-rassing the x'Otor, are used 
to control the effective mass flow of exhaust gas. 

Dj. iBe_ngi .ons. (ins)? Width :^6A length 8?.0 

'^eight ^ 1,90.3 lbs (without -oropeller) 



T . 0 . and 

BmargencyJ 1000 hp at 5,000 roE at S.L. 

Climbingi 750 hp at ?!,700 rpm .at 30,000-<0,000 ft, 

Max cruising? 680 hp at 2,700 rpm at -30,000“40,000 ft. 

Fuel consumptions .-374 Ib/hn/hour, max. cruising 40,000 ft 



Reinarkfi s i>.a8ically a Ju£o-’203 v/ith a turbo-blower, the Jxii:io-207 was used to 
rower the JU=86 P high-altitude reconnaissance aircraft. With OM-1 
boost, a !D&xiKru!H altitude of 49,000 ft. was achieved (45,500 ft. without 
GK-1). 



*The bore of the D series is Increased by 5 .mm. Devel'-ajs 1,200 h.p. for 
take off. 








Typp i 13-cylinder Inverted "V 60^, ii quid -coo led . Swo-apeed superchr rger 
;»nd propeller reduction geer. 

Peeeription l Cylinder 'bore 150 mm. Cft-^f>city 34.97 litres. Compression 
ratio 6.5:1. Valve gear operrted by single camshafts through rockers. 
Crankshaft of unusual design for an aero-engine, the webs being in the 
form of flat plates and ertended to form balance weights. All bearings 
are lubricated through holes drilled in Journals and crarUcpinB. head 
bronse in steel shells is used for mein crankshaft bearings. Aluminium 
alloy pistons. Juricers direct injection fuel uump. 

Stiparah«»^*eer : Two Speed centrifugal supercharger, ratio 7.65ll and 11.37§1 
Impeller is of the 'spout* type and diffuser is without vanes. 



OiffieftBlona (ins): Width 33.1 



Length 70,0 



Sfilshti 1,408 lbs 



Parformnnea : 



T-0. and 

Sbergency? 1,300 hp 
Climbing: 930 hp 
Max cruising: 810 ho 
Fuel comsunution: 0.463 



at 2,400 rpm at 1.35 atr at S.L. 

at 3,300 rpm at 1.15 ata at 16,500 ft. 

at 3,100 rpm at 1.10 ata at 14,700 ft. 

Ib/hu/hour, max. cruising, S.L. 



Remf>rkq : A standard bomber engine in the early days of the war. The constant 

demand for increase in bomber payload called, in turn, for an increase in 
the power outuut of the Jumo-311. At the end of its development, the F and 
d subtypes had a take-off rating of 1,350-1,460 hp, using 87-octane fuel. 

All the J series were fitted with an inter-cooler, which increased perfor- 
mance by about 40ji; at high sneed, that increase was nullified by the 
resistance of the inter-cooler. Kevartheless, the imnrovement in the rate 
of cliff.b of the Jli-88 to more than 6.5 ft ./sec. was very marked. 





SeHerl;jitlo :i> CyiiadB" 'bor'3 150 ?i«a, V'al.ve single caniahaft driven 

■by bevel gears. pistons. Jmilv-TQ •llT-ect^irJection fuel Ducrp, 

Master coirtrol box, mounted .at rear of the engine, amplifies cockpit 
lever .motion into control of boost oregsurs, supercharger inlet «i&s , 
fuel injection pump, Eagneto advance, orcpcllei' pitch and slow rv.nning 
cut-off throttlQ. 



impeller o 
casing and 
their fixes 



a Ratio 6.857a and 9.378^1. 12-^bladed DVL full 
f 270 .rnffi. (liamster. 1.5 diffuser ring blades, 
■^orms a Variable air inlet, 'fhase blades are 
, the movement being autom.'^tically controllad. 



7 shrouded 
Fan Inlet 
movable about 



iiu8)i b’idth; 31.0 



hength: 97.5 



1,776 ho at. 3,750 rom at S.L. 

1,480 hp at 3,000 -rom at 18,000 ft, 

Max cmisirig; 1,220 hp at 3,700 rum at 17,000 ft. 

Fuel conpuaiption.” 453 ib./h.u./hour, max. cruising S.b. 

Reeiarks ; Performance data given above Is for the A-subt.'-^ne . Further- 
development resulted in addition.al subtjrpess 0 (with a hollow propeller 
shaft for .an engine mounted gvin) , 3 (fitted v/ith a three-^speed, two- 
stage su'-iGTcharger am induction cooler), F (isijniiar to the K, but with 
nW.-50 in.}ected before third stage of the three=stage super ch.argGr ) , tT 
(with, increased r.p.m. and three- gnssd supercharger) and 5 ( turbo- super- 
charged ) , '■•’he S dovaloped X,33C hp at -33,500 ft., the ^ 1,800 hu at 17,700 

ft., and the 7 1,600 h.];. at 30,000 ft. 3-he K-»f:uhty-'e (2,000 h.p. for ts.ke- 

off .and rated altitAxde of .73,500 ft.) was fitter: fco tfoe 'TA..153; it 
showed a considerable advance., ns it showed similar good nur'-lities to tP.e 
well-tried , v»as of simple conetmetion and had the new servo- 

meclranis!!. 



Waigili? 1.984 lbs, 



T.O. and 

7Jmerg8ncy> 

Glinjbixigs 




I 





«Tttmo 222 

^yoe i ?4-cyllnders in six 'blocks of four ftou?>lly diaposod radirJ.ly 

around tha crnnkcase. %icyclic reduction gears. ?wC“Spe©d sunerchorger . 

Descri-ptlon i Cylinder bora 135 mm. Stroke 1.35 mm. Canacity 46.5 litres. 
Compression ratio .5?1. Fue3. injector mounted between the two inlet 
Talves. Po'lr Virow flat crankshaft. Split master coimerting rod and 
five articulating rods. Falv© gear -Has single oamehafte in nine snllt 
bearings, 'ihree separate injection pumps. Bach puaro feeds two blocks 
of cylinders. Three delivery trunks from supercharger volute casing. 

Supercharger ; Driven by plain spur gears from rear of crankshaft. 
Rectangular air intakes with "eyelid” throttles lead the sir through 
variable-pitch guide vanes Into the eye of the supsreharger . A master 
control box is mounted above the nir intakes. 

Dimensiona (ins)? Width; 4$. 4 Lengths 98.8 

Weight ; ]bs. 

Performance ; T.0, and 

Bniergency; f?,500 hp at 3,200 r>^in at S L. 

Climbings 2,090 hp at 2,900 rpm at 16,100 ft. 

hax cruising; 1,700 hp at 2,700 rpa at 17,000 ft. 

Fuel coosumptions > 447 Ib./hp/hour, mas cruising, S.L. 

Remarks ; l?he above Performance data are for tha A and B (Series l) 

subtypes. Series 2 and 3 of tho A and D subtypes had increased capacity, 
modified ignition system, giving!? incraased output at altitude. The 0 
and D subtjoos, with increased r.p.m., had teke^off power of 3,000 hp. 

The B and F sur types, fitted with an after-cooler, had a rated altitude 
of over 30,000 ft. A turbo- supercharged version — -the G- and H subtypes.-- 
was project *%d. 

Intended for th? •JIh-28'} and for .furthar .larelop;nont of the 
RB-177, develojMaent of the Jumo-222 was delayed, particularly by 
oonnectlog rod troubles, end eventually, when it 'became evident 
that the problems could not be overcome in tine, the engine was can- 
celled from the production list<. 








'd'l-'cylinrlei- tyne. 

^fsaigned as a hirjb'-pover Diesel engine of low specific 
v>5lght. Coinpriaes four Jwjao tv/o^strikc Diesels in '*Dos'* form with 
four crrnkshpi'ts . Canaoivy 29 liters. 

D iaen slo n^ (injj)l iv'idth; d9.6 D{mgth? ir)2,4 

illilsiii'' IDs (complete power nlant-) 



lilSli 2 £iliajQfie.; T..O. and 

Sfiiergencyf 2,500 hp at 3.L. 

2,500 hp at 20,000 ft. 

5\xel consumotion' .585 lb,/hp/howr, max cruising, S.L. 



Hemark n 5 Several exi'^erimentnl models, v/ithout a tarbo-->supercherger fitted 
were nrodnced and later abandoned in favor of Jiisao 22'4. 





Flujij j J4w.»50 fluid coueists of ^9.i3 TDni'ta (bj? volume) of t^p wnter, 
0.5 nerna of pnti-corrosion fluid nnl 50 psrts of Mentbpnol . 



sixcuro is i'.siu'led ia a cylindrical 
nohind the pilot, Soost rivessore frejr, 
nv-)ly profisurt to tho tank, forcing? t’le 
'■iors noKzlft in the eys of ths suiier^ 



On the hf-^109, the 
of 25 j^'lioris caopcity yitaated 
the supeyohDjfger Is utili^el to 
mixture along p pl;oe to an iiijoc 
cherger, ‘fhe flow of nixturo is corttrollecl by n solsaoid valve, ochuated 
by sn autOiTiatic thrott?..e svritc-.h nud e water switch in the sv.pnly piuft 
line. 



.yerfornian. iOc Tlie systaid i-3 used to obtain exti\a uov/er below the rated 
eltitudJ of the engine. T.h3 mixture ia injected into the Infcpke side 
of the sunerciiergsr end acts as n.n ‘anti^detunant, providing ehsrge 
cooling pji(- aiipbling higher 'bco>3t pressures to be used. A 4^’ increftse 
in power can be obtained even rC conateut boost •pressciee. '.?be incrc-^acd 
power cpji be used for pi ffiaxiivuiii of 10 minutea at p tirna; pt least 5 > 

ininutes inuat elapse betweesi succcsslva periods of operation. At the 
increased Slower the spark plugs 3:'«ve n. life of only 15 to SO hour-s. 

.'lelow is a table showing the p'li'foi-mancG of the T.A-152 B with, 
and v'it iont the hAf 50 oj’ates;. 











Hora^l I-iax 


inc Max 


D3«»R0,S 


V 

.y 


S.L, 


1800 


OlOC 


339 


359 




L 


29,600 


1450 


. I?o0 






IXB-603 


I: 


S.ii. 


1800 


2250 


342 


370 


DE«6n3 


Fi 


18,000 


1630 


1.900 





Ultroue .Q KlM...(GK^l)g 

Flui d i 'fhls Trover booatlng syctem was first referred to by the Germans by the 
code*-na.:ie ”hp-hp” becauae nltroui' oside or '‘laughing ga.a“ ia injected into 
the suparcharger . ‘ihe rjita-ouj-s oxide is retained under prea^uro in liquid 
forfi!. 



In ths JU. 
locked In the fuselage, 
air cyllndei's contain ,* 



8B, liquid wr-H carried in three cylindrical cont'-inere 
hater aircraft liad a single container. Compi'essefi 



for forcing t.he 





t, ? tho eijgir>83. At the norinnl IrjJ^’ctiori rnte of 7.95 lb/ engine/ 
minute, eriflurence i3 15 minutes. 



Baslgnel for une the r?te.'^ eltitu<ie of the engine, 

this syetem provides additioru-I o.rygen for the engine end acte as an 
antl-detonent. 



Performance of aircraft, udth and without the <JM-1 aystam, 
is ahovm below. 



A/G 

I-J-: 109 G 



(IXB 605) 
190 A 

(BMW aci) 



normal 
Hs2, - 

430 

at 

25.000 

415 at 

22.000 



With Pre- 
j puency 

450 

r-b 

30,000 

430 

36,000 



GM 1 Endurance 
?aej c^jvc.v: 

24 tain 14.5 mi a 




Aircraft Armsiaent 



mUfla.- 

MG 15 

MG ei 
MG Rir* 
MG 131 

MG 

151/15 

MG 

151/ ^ 



MG FP 



Caliber 

.Junaal 



Length 

Jlaa) 



Weight 

LlkaL 



Hate of 



Muzzle 

j yelocity 



Hemarka 



7.9 



42.4 






0.5. 75 



1,000 



2,675 



Designed by Hheinaetallj 
hnni-held for bomber defence. 



7.9 



13 



15 



.35 



113.88 



1 , 200 - 

1,500 



2,675 



Designed by Mauser; hand- 
hMd for bomber defense. 



Twin combination of ML- 81’ s 
used for bomber defense. 



46 



|40 



700 



2,370 



Designed by Rheinmetrll. 
Used as a fixed gun In 
fighters, in free hand-held 
positions in bombers, sr ’ 1. 
power-ooerated turrets. 



75^ 



|B4.1 



650- 

750 



2,900 



Designed by Mauser. 
Superseded by MG 151/20. 



20 



20 



69 5/8 



;93.5 



550- 

750 

( synchroTi- 
ised) 
750- 

800 

(unsynch- 

ronised) 



2,500 



Standard Mauser 20 mm. 
gun for general use. 



52 3/4 



60 



350 



3 .950 



Short-Oerlikon. Used as 
fixed gun In fighters, 
hand-held gun in bombers. 




Design 
MK 103 i 



KK 108 



Flak 

18 



BK 5 



Alr-cm fiL-Ag&aiaaAfe 




Caliber 
-(jan) ! 



Length 



V'eight 



30 



30 



<7 



50 



90 



41 L 



142-^- 



171 



S21 



134 



690 



8^a’ce 01 



KuK?:le 



.. velocity 



Bemarlefi 



ls.-nir ox 
400 



rlOO 



Anpi-’ox . 
2,?‘50 



1,700 



2,690 



Anoros. 

2,000 



Designed by jihsinraetall . 
^his is the high- 

veiocitj'" SO fiB. giin fcc f,o 
Into service. 

Designed by B.heinjaetpll . 
Tiiia Is p low-velocity, 
hi gh- CPT!!'! cl ty we e no r, 
widely used in fighters 
at the end of ths wer. 

A converted A. A. ,|un. 

^Jaed on the JU 8? D fcr 
ground attack. 

A converted anti- 
tank gun aouated in acme 
M:S~410‘ 3. 
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4350- 





MH-^5’jti££iXxa;ilssSl 




This rocket was rtofYeloped for eir-to-atr nse from fighter 
aircraft, particularly the I’ll 190, ME-262 end I4E-163. The enemy planned 
to use it against heavy Allied homhere In conjunction with the KZ 42 
gyro-'^rislght . It ia not cei’tain v;hethcr this rooket was ever used 
operationally , but it wr.e in full ju’oductlon. It represents one of the 
latest exemples of aircraft rocket design and deserves soecial attention 
since it was intended to be used on the newest Jet fightex’s. 

An unrotated, rail or tube launched, single Tcnt-ure, solid fuel 
oropelled. multi tail fin stabilised rniselle, the ®4M is designed fox- 
rir-to-alr employTent. Ths warhead has an exceptionally thin case and 
high charge -weight/ case weight ration. It is motion'r-rmed and impacts 
fused. 



Overall length 


31. 7& 


ins. 


Diameter 


3.12 


ins . 


Warhead length 


10.2 


ins. 


Total weight 


7.62 


lb. 



Ho details are available on the performance of the rocket or the w-rhead 
filling and uropellant. 

The warhead consists of n shoot steel case 1 mm. thick in two pressed 

steel sections welded together and enclosing the H.S. charge. The base of 
the warhead case is crimped on to a brass end-oiece threaded to a screw 
in the motor. T’h© motor is a drawn steel tube of 2 m/m thickness formed 
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at the tail into a venturi of . 7c.'' length, Shi’opt dic.Sieter of 0.5“ 
and outlet diameter 1.0”, Spot welded to the venturi Is the ntaldlielog 
fin support of cylindrical sheet steel. At the centre of gravity of the 
missile a single spring loaded supuension bracket is snot weidsA to t.he 
motor, fhe ■nronellnnt charge consists of singla gi'a.lu of tu'bul.'>r 
cordite (14.75*' x i.?5'') with a concentric hole (O.S”). Igniter leade 
run throucvh wood sealing plug in the Ventu'r;., to the igniter which ir in 
the foreard end of the motor tube. 

Stfihili aa tion is achieved "by eight hingod ‘'o'-decl il.uo 

folded forward flueb agal -xt the moto” ^''r storage end erected hy «ir 
snoilers when the missile is launched. 



htflil iyoe f.i.d tu})f> tyve lau- 
has been recovered for examim'-tion. 



r-:s j (levelO')ed, neith:-. 



e 



uNsiiiigm 




Vhe 1*011! Q-tJrpedo pIso is suita'clf? for potion ru^jalnst land targets. Consid- 
erable nu'nbers ware manufactured, Mi it 1 b beiievefi none ware ueed oper=- 
ationallv. 

There are foui’ sixes of the weftpon, 3T-200 (440 lbs), BT-400 
(880 lbs), b:'. 700 (l,fxlO Ibe) , and 3J 1400 (3,080 lbs). Oharge/weight 
ratio of the BT 200, B‘I 400, and BT 70C; is for the liT 1400 it is 72?^. 

A long truncated, cone and a cylinder ftrai thn body, the tall unit 
tsmers to the pe.ar rnd carries thre<9 fine (to stsbtliKe flight of the bomV,^. 
At the estreme nose a non-ricochet alate is attached. The whole design is 
intended to enable the bomb to enter the v/nter on a flat trajectory and con-- 
tinue under water without de%*iptlor :>f couree at as g3’e.at a speed, and for 
as great, a distance, as -no^slble. S:!meriH:ents showed no ricochet when the 
angle nf intpp.ct v/as kept above 3^^ end a straignt unfier-w.rter course was 
maintained. 

The three smaller bombs ha.ve fusiaga circviits, one instant (as 
bomb hits ship) the other delay, (0.12 or 0.1'i secor.de ^fter bomb enters 
water) . 

Some BT-1400's were to be fitted v;3.th a magnetic nrooilmity-operated 
pistol havinvg an aonroach sensitivity cf 26 ft. 

The three-fimwd t;-il unit Is arranged to aerarate from the bomb on 
inoact v;lth water. In the smaller sizes this ov;cura throagh breaki’ge at b 





weflk point; with the JJT-1400 It is brovight 

For «ntl-Bhlnr.ing attftdc the JV 190, DO Z?5, IX P.&2, m 410 or 
AF n34 all were to he used as "oerent aircraft, nliov of shallow-an^le 
attaclc, the TSA-.2 b<HDhslght wa* B’^eclally developed. 

With this hoiDb very low level attack on rellroads, roads and other 
land targets was T>os«lble. Even with a 10° an<?le of Imoact the bomb does 
not ricochet. 
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This rpdio-controlled glider bomb consists bpsically of p war- 
hepd estimated to contain 900-1,000 lbs of amatol, on xvhich the wings are 
mounted in the shoulder nosttion. The wings, of very high asnect ratio, 
are of laminated steel nlate construction covered with a cement filler to 
give a smooth aero-^’otl section. The tail unit, of wooden construction, is 
faired into the warhead by a plywood cone; it carries Win elevators end 
twin fins, but only one rudder, this being on the uort fin. On the top of 
each fin is a container for a flare. 

It is knovm that a. similar tyoe of glider bomb has been fitted with 
a homing device fitted to an extension of the nose. The controls are be- 
lieved to have been fitted in the lower half of the tail cone. 

Principal dimensions of the B?-?4 6 are ft annn, 11.0 ft. length. 

As a radio-controlled ^]ider bomb, the BV-,?46 presumably could 
have been carried by, and air-launched from, a medium bonber. There is 
evidence that the Oermans planned to use a mo''lfied version, without radio- 
eontroil eauipment, with the PW-190 as parent aircraft. 





Merited for nlrcreft use from land armpir.ent- inotlel«, these 



•nrojectors were desl^^ned for lo'o'-level ori«r?»tioiis iraored 

vehicles (end were reported as eble to uenetrate uo to 1?^ 0 '.» 
of armor plate). 

Panzergehreek i In the Paczerachreek three 9B mm rocket projectlleB 
were carried in nrojectore of GcmaE open-tube t.y'ue held in p frame work, 
of three semi -cylindrical coat-inera which were fitted into an ordinarv ETC 
horobrack under each wing of an. FW-190. It was anno-erded by the lifch’-'T 
f'anzerhllta unit. 



Panaerblitg g The Panzerblits projector was stated to have the 
same merits as the Panzerschreck and provided the additional advantage of 
enabling an fW-190 to carry six rockets under each wing. 

Sfjch apoaratus consisted of aix roc-vets held in a framework of 

# 



six metal rails, familarly called the "garden fence". The frame Is 
secured to the wing etiructure by four bolts and cannot be Jettisoned. 

Hollow charge 80 mm. rocket-projectiles *'re used. This non- 
rotating urojectile consists of a perm.'»nertly linked high-exolosive head 
and rocket motor. Six sticks of cordite form the charge and are fitted 
in the nose of the orojectile with an impact fuse. 

The Rocket motor (weight-9.68 lbs) consists of a tubular steel body 
(12.76" long and 3.15" in external diameter), a nronellant charge, .n grid, a 



finned steel venturi, and an electric igniter systs®.. 



- . 



"Sat ter" 




PevelQ ; OiCient i "he Nn.tter v?as deoigaecl es a rOf^'et-OTOtsalle^i, short)- 
rpnge, hor-ie defense intarcsotor to -nrotect vitjil torget» pgninst; 

Bass boiiiher attack. Br . Vff^lter of Kiel st.a.ted aircraft of thin 
typa were the only answer to ths oxobleii! 'because they could be 
lau.nched in any weather. Operatior is aidway hetwesn r.u inter- 
coptor fighter and a di.rected aispile. tJo to the cessation of 
hostilities p several prototypes had ‘been bul.lt and, at least one 
flown . 

S.es-C.tlption ^ ^ mid-vijig monoulane , . crucifoi jji tail. 

Fuselage is of seal- mono coque construction with laaiuated wood 

8ki.n; Cip.de in two sections, the Joint is forced apart when the 

pilot ie ejected. Fuel tna.k8 (for T & C-Staff) r2 located iaasedlately 

behind pilot’s rear bulkhead, ^foofen wing la fixed and hfss wood 

epa)7. Tf-.i.lplane 3.as.'ge l>y comparison vd.th wing but of siBilar 

construction. Two fins .a.nd I'udfei'g are fitted one nbove, one below 

fueelage. 

i)iiiienisiQn«(ft ) j 3p«ni 13.1 Lengtli? P.0.6 b'ing area (bo ft)) 51.6 

Welghts(lba ) i Normal take-off) 4935 

Power plant ; H3YK 109-50« bx-fual. rocket unit (109-559 alternate) 
aseisted take off rockets* 4 solid fuel (500 kg or 1000 kg). 

Armaffient/BojT.b Load ; 33 R4.M roeketc, 2 x MK-108 guns 

« 

Perform^nCse ^ Max <^20 inph pit 16,400 ft, 

of climb? 3?, 400 ft/mln, 

Hpn^e* 36 miles st 500 moh at 9,800 ft. 
ilmlur^^nce* 4 . 36 minutes 500 irooh »t 9,000 ft, 

Remayke ^ Take off inclined et pn to the direct vertical. 

Originally the aircraft was coaple^^ely expendable with a pilot 
ejecting device; later a parachute wa?5 built in the fuselage for 
returning the rear section ( containin.-; the power-unit) to e^arth. 

The pilot would be ejected automat?, cally before impact if a ramming 
attack wore made* 

The ramp vjac tc be painted .at the bomber formation rncl the 
A.0:.O. rockets fired; the acceleration being such that the 7 ?ilot 
would blnck out. the BF.^20 was fitted with nh automatic pilot to 
opers^ite until tha pilot ?**egsl 2 ied consciousness c 




RftdflX -x, .Qiow..?a^ 

(Hote; Certsin Goi'sn»n radj»r eou.l.om8nt Is aT5pll cable either to 
shore or surface installations or even to airborne 
ecrploysient with nlnor modification) 



Wirzburg 



Wlirzburg C: 

v#Urz^i»urg A? 

Hdrzburg Kieses 
(<llant Wflrsburg) s 

Dachs*- 

Eidechses 



Emil 3 



I.^ei ’ 



Eatze? 



Sntuvns 



Zobel s 



AA fire or senrchllght control radar. 

‘Original spread of radio frequency; 550/580 Me. 
Maximum sorcad? 475/600 Me. 
iW: 3,750 008. 

Pulse length? 1.5 to 3 microseconds. 

Power outmit; 7 to 11 kw 

^hls is the most widely used Oerman gun laying radar, 
Sarly roodol of Wdrzburg D. 

S.arly model of Vfib*zburg D, 



Essentially a V/{lrsburg 3 with a larger nntenna 
parabola (7. 4 meter diameter compared with 3.1 
meters) 

Code word for Filter screen apoaratus for 
Wftrzburg 

Code word for tranemittei’, condenser and oscillator 
for Wlira’uui’g 



Code v;ord for 

Cods word for 

Code word for 

Code name for 
Wfirzburg 



distance indicator for Wurzburg 
Impulse generator for Wti.rzburg 
filter screen a’^uaratiu! for Wlirzburg 
height and direction locator on 



Intermediate frequency amplifier for Wftrzhuvg 
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Freya f 

Dreh Prs>yaS 
y«hrgtuhl Frey*: 

Freyp L2; 

Mammut (Hoarrtiiv;)? 

Seetakt (FuKO 1, PuMG 
-•!0 G) ; 

Hohentwlel 

Mnnnheim (Ff!G 41 T or 
FuSe G4): 

AthosI 



Standard ftariy warr.l 
kadio fro'-iuency (noain;-,} ) ^ 13.5 to 146, Me. 

J'EFj 560 cpu. 

dulse t > b nierosn o.ods . 

PowBi,' 0 ‘atT>ut' 15 to oO jcvifo. 

Fighter control 

Modi fi entiori of Freya G?v.r^te -'b, 

Hortnr:nt''lly T)ol'rl?.ed 'Upolo .■ftire senavett for 
salon «i)d rtoeot.ion. 

The Fahrstuhl is c meeauring oroceduifc for 

detf;rKi1,nlne .'•Ititude of eircrolt. li’.e antenna 
movef: in the vevtieal olene nrovidins; heig})t over 
CO 15*^. 

Frohaoly L2 .Vift Ferleeher: bend antnrne 

built 5,n email components for <'ir transportr tion, 
Kotor turna the entire <;i 0 Uiit al 8 rpe. 

Early warning r-odar. 

Radio freouer.cy: 1-87 to Me. 

FR? ; ft-ooro: Imotely 500 cus. 

Const-0, rndp.r (target eej-rch and coastal suuervision 
Radio j’reouency* .M75 Fee. (vh.th Wiamrr 3.55 tc\ 

F50 to .5.53). 

ASV r.-idar. 

H-ndio frefiuency: 555 Mcs. (odjustabir orer a. b.-^ind 
from 509 to 559 J'co) . 

F-mnloyed by the Oei-nana i'or aircraft, surf.aco 
and U-No-ot inetall.-^tio.na . 

AA flrf- control radar. 

Radio freouency: 560 I'ca. 

FRF. ? 

Pulee lengths 1.5 iriciosaconds . 

Power out out: 2?^-P0 k\.'S. 

Gerran radar intercept r-jcelver. 

Freotiency: 9 to ca. 3.335 Mo. to 10,000 Me). 







Pag 200 ^ Befer Hohejitwlel f tove 

Pug 202 (Lichtenste3.E) J Air iatercep'bicn eouipment, 

Frequ«ne,y» 490 Me. 

Xnatallf.tionf night- fighters 

(BC 2 ty\5e esqiloyed the super receiver) 

Perception ranges 2h to 3^ 'm, 

Heceiver not remote control 

Ftig 213 (L-xchtenstsin S) < A.SV mdpi’. 

Pre-quencys old - 4.1 meters 
new - 3.3 meters 

Haage': R5 km at 5,500 meters r-ltitud© ag-'^inst 
medium ships. 

Piig 21 6A (Meptun V)s ‘?nil warning radar 

Frequency ; 166 Me. 

Pug 224 Panorama. (Berlin) s Oermnn eouivalsnt of British K2S. 

Frenuencys 5333.3 Me. 

Kavigationnl and line bombing aid 

One modification ''^rovedes oanoramio search for 

rdght fighters. There are several aodifications 

of this set in eiiistence. 

« 

Pug 25’ Identification Friend or Poe. 

Radio fi’squency ap-Droximataly 550 Me receiver 
and 150/l60 transmitter. Provides identification 
to Wilyaburg. Antenna stre.amlined rod 3/4 wave 
length 551 Me. Vertically nolarized. Obsolete; 
replaced by Pug 26A. 

Pug 25Ac Identification Priend or Poe. 

Radio frequency. Receiver sweens 123 to 128 Me. 

( Tr,^n8mitter covers band 1.50/160 Me.) 

Units; tx’ansmitter receiver coding unit and power 
Bupnly In one xmlt. 

Provides identification to early w.-irning radar. 

Pug 136- l\iloe reneater for Egon control. 

Preauency; 125 Me. 

Oomnonent of Pug 
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Radio altimeters, navlgatloixal aids az>d _'blind°»'boE' blgg devices; 



ini F 
gerptes 



Fug 102 Pulse 
type? 



Fu,g 1035 



'rde^'unken 
D/P EZ 4 
EZ 6? 



Hndio pltisifiter low eltitude. 

Frect,uency-334 to 400 Kc. 

Swept ftt speed of 80 cycles per- second. 

-hree units? tronamitter, receiver end indicator. 
0-neration? frequency lEOdulpted rrdio altimeter, 
l?vo ranges? 0 to 150 meters and 

0 to 15,000 meters are provided but the 
installation was not so used operationally. 



Radio altimeter high altitude. 

Frequency? 181.8 me (?) to 600 Me:. 

Operation? nulsel radio nlti meter. 

Receiver and indicator in cockpit; transmitter and 
power supply in fuselage. Rot in general use but 
may be found in 3 erge niultl-snginee aircraft. 
Receiver? superheterodyne, 12 tubes. 

Antenna? mounted either inside fuselj'ge with 
perspects panels or one to each v;iag, 

Two ranges? 0 to 5,n00 meters and 
0 to 10,000 meters. 

Radio altirreter 'nigh altitude. 

Freouency? 427 me (?) to 500 Me. 

Ranges? 0 to 5,000 meters ^»nd 
0 to 10,000 meters. 



DZ 6 is the receiver for PeO VI homing receiver. 
::Z A - not identified. 



PeO IV 

(Peilgerata) ? DP receiver. 

Freauency? 0.25 to 0.4 Me, 

Range? 150 miles a-n-'roximate. 

Antenn.'ii? fixed loop 13" long, 3-^" diameter. 
Osed as a homing receiver orlor to the 
introduction of Fu,g 16Z. 
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PeG VI 

(Peilgeratft VI )? 



Pug 320 

(Schwan See); 



T gerate 
(Benito) « 



¥mH 1 ?Jtt 

X gerate 
(Ruffian ) t 




Frequency! 0.15 to 1.2 Kc. 

Antenna! oval loon, metal rinint on loop housing 
T»rovin®s sense. May he used as a seoarate re- 
ceiver in Fug 10 and is one of the few German 
sets using crystals. 



Beacon buoy tranemlttar.' 

Frequency: 40 or 46 Me. 

Remarks! emergency sea transmitter. 

Jettlsonable sea radio beacon buoy transmitter. 



Air navigation and bombing. 

Frequency! 40 Me. 

System employs the Lorenz beam tyoe of signal and 
nermits range mea surement . Differert systems were 
employed by the Germans for bombers and f’ighters. 
Mobile control installations were also employed. 

Blind landing equipment (Lorenz) . 



Blind bombing device. 

Frequency? 66.5 to 75 Me. 

Signal vlswl det-desh, left-right beams. 
Antenna! 2 vertical nuarter-wave rods in stream- 
lined housing. 

Snoclal bllrid bombing device believed to be 
obsolete late in 194d . 









SVi 2< iielieved to 'be obsolete 

J\iCi 3a? Airborne rrdio 

Frequency® 0.3 to C.6 He,, 
i'ower oul.-nvit ? ?,D Wf-tta -'»nr! 100 \*»tt3 
Antetin^s Fixed .^nd trailing 
Instrlled in' ^iomber .aircraft 

F-uG 7ri Airborne rrdio 

Freouency; '’.5 - 3.75 Me 
Faiige” 15 miles for »' sn'^ R/T 
Power out out? ’’0 watts 

Anter.u^? 5’ixed in fli^hter nircraf't; trailing in bomberr 
Wai5 replaced 'by FuG 16F 



FuG lOs Airborne radio 

Pra^uency? .3 •= .6 Me 

Range? 300-500 miles for C.W. and B/T 

Power output? dO watts (S.'W.); 70 watte (I-.W.) 

Antsnrm? Both fixed -''nd tr.niling 

FuG 15? Airborne radio, "Christa” 

Frequency? 37.8 « •■'‘7.8 Me. 

Common set operating on either FM or A^^ to replace FuG 153 

Fu I 16; Airborne radio 

Frequency? 38v-'??’.5 iic. 

Ranges? 70 miles at ground level,' 100 isiiles in the air 
Power outnut ? 10 watts B/T 
Antenna? Fixed vri. e- 8' ll" long. 

Inatalied in? A<-11 bombere for air-to-air and air-to- 
ground cornr(iu.aicatlori. 




Wlgmn-'*s 

Sten<^ ihls 
Gold^»amerJ 

I%rn1>‘rg4 
^rzl su«? 

Tsunu ? : 

Aphro '.ite4 
Iheti i: 




Antl>'jnjD»ilng proceflui'tj . 

'■•-Hroloyed with W{j.r"burg, Fri»yj^ Riid Spftokt 
i^’urposeJ fsicilitptcs rapid shifting of the frcqiiency of 
the reder set so ^>8 to escape elactronlc Jaa^iisag. 

Anti-jnniBlng devfvCe used oa Wlirghurga -Pd Mannheiae. 
Provides a nicans of trecklng a formstion by D/F ing on 
the airborne Jaisining tranenltter. 

Anti”j8Jnrala<j device used on- \'>%vr.\raTg aiid Riese radnr. 
Purnose.* Provides a neons of brigiitenlng up the train 
range and fire range scopes only when oolAriration of 
rntennae is at right arjgles to the nolari?ation of 
Jiti ning "ign£?.s, 

Antl->Janiroing device used on Wtiraburg AA. control radar. 
Purpose: Provides r neans of '’ll reception of tone 

froio nropeller modulation to distinguish aircraft 
from Window. 

Antl-.iammina device. Used on ‘wllrzburg. 

Purpose* Provides a ne.nns of using the Bourder affect 
to distinguish between rapidly moving targets, e.g , 
"ircraftj and etatlonary targets, e.g., Window or 
ground clutter. 

Anti -Jamming device fitted to all WtlrzburgB. 

Purpose? A short-tlma constant RC circuit discriaineting 
against engera-y re'^'lectad from Window and InstaDed 
directly after the d*>tPction stage of the receivex*. 

U-boat deception device. Consists of a gas filled 
balloon and reflector dipolefl released by U-boate v/hen 
search receivers detect ASV radar signals. 

Becoy target simulator. 

A radar decoy composed of corner reflector or metallic 
strips used by a submR,rine and designed to be nut over«» 
board when search receivers warn submarines of Allied 
ASV. Gives the same type o-^ echo that a U-bopt would 




V!LO».iySS3 . 

PuHB ant 3 
(Bundipol) 6 

PuMB 9 

(Wan?;e G 2) < 



PuKB 10 

(Borlcum) f; 



Pu>1B 26 
('iSxnifl) i 



Pug 350 
(Ful-IB 7 
Kaxos ) i 



ScP,iT li 87 r. 

97 H? 





Broad Band antenna for Wanze G-=2 search receiver. 



Search receiver. 

Frequency: 166 to 250 he. 

Inetnlled in U-Boate to detect code signals. 
Kodiflcatione are Wanee 1 non-directional with CRT 
pre.<?ert»tion, Wanze ? non-radiating version of Wonze 1. 



Search receiver. 

Frequency! 1(^0 to 400 Me. 

Installed on U-Boats to datect ASV radar signals. 
Used in conjuction with a Broad Band antenna end low 
frequency amollfier for v/arning ourposes. 



Search receiver. 

CoKfoositlons 

(1) FoMB 24 (■‘’’liege) 15C0 to 3750 Me. 

(2) PuMB 25 (Mucke) 150vO to 7500 Me. 

Installed on su.Bmarines for interceotton of 9 and 
3 err. rad nr signals. 



Search receiver. 



Several 


versions of this search set! 


(1) 


FuG 3502 




Frequency: 2600 to 3750 Kc. 

Use? homing receiver for Rotterdam 


(2) 


FuG 3502 a 




Sane as Bava.1 Fu MB 7. 


(3) 


PuC .350ZB 




Frequency: 3000 Mcs. 

Use: homing on 10 cm radar. 


(4) 


FuG 350Zc: final airborne version. 


(5) 


FuG 3502r:-unknown. 


(6) 


FuG 350Ax (Naxes ZX) 




Freq? 7500-12000 Me 

Use? Homlag on Meddo HgX radar. 





Allied rad.'^r « . 
S 2002 < 

JJC 647A.’ 

heddo? 
Rotterdam? 
Eerlini 
Rosendahl i 
Konicn^ 




Receiver for British airtornc IS'J’ H» 

Receiver for 30K b25A. 

The -^nerican version of eir'Dorne 
obsolete. 

Oerninri code no me for American HSX. 

Oermnn code name for British K2S. 

0-eniian modification of An,eric.'»r: H?;S. 

Gcrti'an coda napie for Monica. 

British bpckis«.'^rd-looking Ai for bonbers. 
frequency Mcs. 



-3se=. 







Fu,?: 217 (lientun 

n n)i 



Fug 218 (Keptui\ R 
IIl)s 



FuJ-iG 404 

(Gagdschloes) ? 

Wpssri’mpn 

(Chimney)? 



Waaserman M 



Adler Hpdio 
■telephone; 

DliG 4K and 5K 
(Michael) f 



BKG 3G 
(Hudolph) 




Airhorne v/arning radar. 

Freouency? transmitter 1.8 meters piue or minus 4 cm 
receiver 1.84 meters and 1.76 meters. 
Presentation ert picture giving range 2 to 10 kia. 
Providoa warning against night fighters. 

Airborne warning r.adar. 

Frequency? 1.6 to 1.9 (l6? to 170 he.) 

Similar to Reptun II but contains the >^isDsar anti- 
jamming featui’e providing v;ide band of frequencies. 

hgng range radar resasiibling a Vfpsearman on its side. 
Used for controlling night fighters in conjunction 
with Wraserman. . 

Long Tange se.arch radar with height li/F 
frequency s 1 "’G H c . 

Equipped with parabolic reflector and 
provides height D/F Ing. 

Long range search radar v;ith height G/f 

Wave lengths? 1.9 to 2.5 meters 

1.2 to 1.9 meters 

2.4 to 4.0 meters 

One of .many modifications to Wnsaerman radar. 

Radio telephone set used for communicRti on between 
EUbmariaes to .aircraft. 

Decimeter communication equiojaent. 

Freouency? DKG 4li 500 to 560 Me. 

DKG 5K 502 to 554 Me. 

Operation? 2 channel voice or telegraph. 

Employed in link co'-muni ca t Ion systans and as 
relay stations. 

Decimeter cominuni cation equipment. 

Frequency? 600 to 552 Ms. 

Operation; 9 speech channnls os“ 27 telegra^ph 
channels plus control voice channel. 
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200 W AS 53 i 



Powerline 
TAK 1107? 



I'ower set SI'. IV 
{T-l 3,0'^0 A) I 



T 36 405 



1.5 kw. Sender; 



P 53 K; 

PuP?!0; 

Rehtock? 

Wltra short wrve 
com.iiunicntion 
set: 



Transmitter . 

Frequency' 2.5 to 20 Pc. 

Power: 200 watts 

Oper.*»tion? CW ^^C^' voice or telety“>e 

Operates with Interceptor FuHSc which covers frequency 
used on line of communi Nation linXs. 



Rectifier set for 220 volts 
Used with 200 W AS 59. 

Motor generator set . 

Two cylinder, 9 HP engine used with 200 VT AS 59 and 
other seta. 

■^20 volts AC, 13.6 an:peres, 3,000 watts. 

Teletype iPAChlne. 

Operation; 110 or 220 volts AO, 

Used as tane teleprinter with inter.* 
national 5 unit code. Operates with Oerr.an 
Coirriiercial eoulooent but not British cozsurercial 
equlTOpent. 

CoRiaunicatlon transmitter. 

Frequency? 0.1 to 0.6 Me. 

Power? 1.5 kw. 

Employed for co.Tiinunicatlon 0H>.i to Army Gi’ouns and 
on loain GAP nets. Receiver LWP^a is used with this 
transmitter. 

Pot identified 

nurrr::.t tester. Otherwise not identified 

Artificial target testing device for 'PArsburg D. 
Provides target restionse at known ranges for the 
purpose of aiding in range calibration. 

Hot definitely identified but believed to be communicati 
equipment Intended for use in rJTT’s but not adopted ns 
standard in Oermany. 






Aolei* Is Senrchll^ht control equipment for uae against aircraft. 

Average range, about ^ ka; against receding bombers, 
ranges up to 35 km. Because of the small field of vlev* 
(12 °) the equlTunant was unsatisfactory. 



KrlXer II 5 Bange appi^oximately the same as Adler I. Fj.eld of view, 
however, was increased to 20®. 



iivnnorogra.fies Experimental IH detector using thin oil fl’a in 

evfiOJiated container for creating a screen ';’or Picture. 

Elamingo; Revolving IH aircraft warning receiver for use on sub- 
marines. Range 7 km. against bomber, Sqvipment mounted 
outside boat in hemispherical glass dome. Inclined 
refiectives v/hich can be rotated 25 tines n second by an 
electric motor scans the sky above horizon through 360® 
and throws radiation on a Thallixun Sulohlde cell. The 
motor ‘»lso generates voltages to rsroduce 'A rotating time • 
base on an indicating cathode ray tube inside the boat, and 
rny sources of heat radiation at temperatures above 500® 
are shown as radl»l deflections from which bearing can he 
estijaeted to about 5®. “i’lairdngo" also fitted to surface 
ships and can be used as an .nil «roi.xnd viewing detector for 
an IH .signalling system. 



Grose Blldwaridler* Bquipment ineta'.led on small y=bopts and airpl,anes In 

order to detect surface shins b.y the transmiission of heat wves. 
Sarly models worked with a- scanning disc simller to the discs 
employed on e.arly telsvi^aion. T!ne Imnroveil typ.o had instead 
two vibrating reage which scanned the .ai'sa where detection 
was d'.-'Sirt^d, This latter method ’iroved rather successful, 

A cooled HbS cell w.as nlaced at the focrl aolnt of ,a uerabclic 
receiver , 



Kiel III? i?he EuG 3B0 (Kiel III) is essenti.'slly an .cix'borne infra- 
red. aircraft J.ntercetit equipment for installation in Germaji 
fighters for use against Allied bombers- Infra-rr.d 
radiationr! given off by bomber aircraft are nicked u.n by 
the anuioiaetit’ s 3ca.nn.lng mschanism, which scans .*• conical 
anttern airrilar to th.at of certain tyoes of American .1.1. radar. 
The energy ricked up la noncentra,tf-d on a sensitlvs lead 
gulr.hide cell, orr* fnrotxgh the use of cofivertion-^i amplifier 



Sephudi 

Spanner 




and timing circuits, -I’PI presentj^tion is obtr.ineru 
Blaroeter of l.K. scanning eler..ent l.J?® 

-ftxiDura dinmeter of cons of scan 
Kstl-wted range from which 
reflections ere obtained 

(iaternolntad from diagram) Oxeater then 6.7 kias. 

Snail explosive boat directed to the target by en infra- 
red detection device. 

Ill or Ifelter? Infra-red telescope used by night fighters ‘for 
honing on to Allied infra-red recognition iaia-os. 

II? lafra-red airborne re.celver for locating aircraft by their 

exhausts. Average range, 1'^ to 15 ton.; Focal length, 15 cm., 
1:0.95; Field of view, 30°. 
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TAB J 




Small arma ; 
7,93 BUB M(y 34 s 



Call1)er 

Weight with Mpod 
with tripod 

Action 

Cyclic rate of fire 
ISffectlve raa^e, as LM6 
as HKG 



7.92 sm (0.312 in) 
26 ^ Ihe 
42 Ihs 

Beco il-operated 
900 rpn 
600-800 yds 
2000-2600 yds 



7,92 an MG 43 ; 

Cali'ber 

Weight with bipod 
Cyclic rate of fire 
Action 

Effective range, as LMG 
as HMG 



7,92 mm (0.312 in) 
23 3/4 lbs 
1200*1400 rpn 
Recoil-operated 
600-800 yds 
2000-2500 yds 



Machi ne. car bines (Mascbinenpiatoleo) ; 

9 mn HP 40 



7.92 gan MP 43/l and ^t4 



Caliber 

Weight without magazine 

Feed 

Rate of fire, cyclic 
practical 
Anninition 

Operation 



9 mm 
9 lbs 
32 round 

magasines 
600 rpm 
180 rpm 

9 mm Parabellum 
Blow-back 



7.92 sai 
11 lbs 

35-38 round magaiine 

(short bursts or 
(si ogle- shot only 
Special short rifle- 
caliber ammonitloa 
Gae 



§Lm.yt.mLV 

A’ St, 9 



88 ma (3.46 in) 
5.49 U.S. tohi 
32,500 









Caliber 

Wei^t in action 
Maximum ceiling 



.379. 



Kaxiimia hox'lzorx'iial 

^'V; as 

JkP 

Weight ot projectile; 

ikP 



16,200 yds 
2,690 ft/ sec. 
2,600 itfieQ. 

20 Ihs 

21 Ihs 



8.8 cm Flak 36 axid 37 differ only in the data tranasileelon 
eysteo. Ko 8.8 cm Flak 38 has heen identified. 



8.8 cm- Flak 41; 



Cali her 

Vel^t in action 
MacdBom ceiling 
MaximtUB horisontal 
range 
MV» HB 

Veli^t of projectile; 

Bn 

AP 



86 mm (3.46 In) 
S.85 U.S. tons 
49,200 ft 



81,580 yd» 
3,880 ft/eec. 

20,68 lha 
22.46 lha 



I9t5 ,,gl,,F^flK 38 .-?9; 

Caliher 

Weight in action 
HaxlBuia ceiling 
Sffeetlva ceiling 
Haziimui horizontal 
range 

M?: RH (33.2 Ihe) 



106 mm (4,13 in) 
11.03 TJ.S. tons 
36,750 ft 
31,000 ft 

19,100 yds 
2,890 ft/coc. 



Kommandogerat 40 (AA Predictor (Amer. "director*) 40) 



This predictor (director) employs a 4-meter hase etereoscoplc range- 
flMer mounted directly on It, Gun data la transmitted directly to the 
gtms. It ueee the linear speed method of data computation, and reouiree 
5 men to operate it. It Incorporates a mechanism ^ich copes with changes 
in target altitude and target course (cvtrvil inear fl.ight). Can he used 
with different types of heavy AA guns hy alteration of cams. 



go. AA 






80 mm (0.79 
896 Iho 
3,500 ft 





Caliber 

Weight in action 
Bffsetivs ceil lug 



Kaxima horizontal 
raxi^ce 

Rate of fire.-oractlcal 
KYj HS 

jiP 

Weight of projectile; 

AP 



5,230 yds 
180*220 rpa 
2950 ft/sec, 
2625 ft/a«c. 

4.2 089 

5.2 089 




Jl* 2^ oa yiakawllltniF; 38 ; 

Twin 'barrelled version of (a), having same perforaanca. 
£• 3 oa Flakvlerliag 38 ; 

Pour-harrelled version of (a), having aaae perforaanca. 
5 ea Flak 41 (50 aa autoaatic action A4 gun) 



Callbei* 

Weight in action 
Effective ceiling 
Haxlaom horizontal 
ranga 

Practical rata of fire 

^^uz 2 le Velocity- 

Traverse 

Elevation 

Traction 

Projectile wai^t.HE 



50 am (1.97 in) 

3.42 short tons 
10,000 ft 

14,760 yds 

130 rounds per laimte 
2,755 ft per second 
360® 

-10° to /90° 

4-wheel trailer, motordrawn 
4.6 pounds 



ia8_.aaa AA gun Modal 40; 



Calihar 

Wei^t in action 
HaxiimuB ceiling 
Maxinoin horizontal 
range 
MV; HE 

Weight of projectile; 

HS 

isP 

^ 381 - 



128 Bsa (5.04 in) 
18.75 tJ.S. tona 
48,655 ft 

22.910 yds 
2,886 ft/sac. 

57 lbs 
58.13 Iba 






llakTigi^r a_8 (aa aight 30): 





An electrically c=perated range'^rate sight which costmutes lateral 
and vertical leads nlug cupereievatlon. The asisaiith rate and elevation 
rate are measured thro’Jgh tachometer goaoratore coupled to the guns 
traversing and elevating gears. Slant range is introduced as a "battery 
voltage, ffioAifiad "by a rheostat, calibrated 4n hundreds of aetera. • In 
tracking, the raticles of the sight head are displaced by the battery 
voltage and tachometer voltage la such a manner that tha gun is trained 
automat icaJ-'iy oa the future position. 



This sight ia normally ussd with fhe 2 cm Flak 36, 
200 cm Flakecheinverfsr 40 (200 cm AA searchlight 40)fe 



Candle-pottfcr 

LaEjp 

2c 6 cm S.P2.1B.41 (28 am Antitank: 

Diilibsr (initial) 
(aaergeat ) 
Length of barrel 
Height In action 
^^uz 2 l© velocity 



2,430,000,000 

High current density Inverted arc 

gun 41); 

28 nsi (1,1 in) 

20 mm (0,?8 in) 

5 ft 7,S2 in 
501 pounds 
4,600 ft/seo. 



Guns, howitzers apd rocket guns ; 



75 nan Reeoilleas gun ; 

Oal Iber 

Weight In action 
Maicinuss range 
MV; He (I2 Ibe) 
Masimum traverse 
Maxima elevation 
Traction 



75 mm (2,95 in) 
321 lbs 
8,900 yds 
1,238 ft/sec. 
360® 

-15° to /42° 
Airborne 





7. S CM P ak 40 ; 

airwi iMi ■■>* J 



Caliber 75 bub (2.95 in) 

Weight in action 3,136 lbs 

MV with H£ (12.54 lbs) 1,800 ft/aac. 

iPCBC (15 ib») 2,530 ft/aec. 
J?iP40 (S.125 IbB) 3.250 ft/sec. 



Traverse 

Elevation 

Traction 

Armor penetration 

Caliber, initial 
esiergent 
Weight In action 
MV: AP (5.63 Iba) 

Traverse 
-Elevation 
Traction 

Armor penetration 



160 iaxn Howitaer : 

15 CO SFB 13 : 

Caliber 

Weight in action 
MexiBium j'ang.e 
HV (Charge 8) 

Traveree 
151 ovation 
Traction 

Pro^octils weight (ID3) 
240 aiTi Howitzer { 

24 on H 59; 



65® 

-5® to ^22° 

Motoi^drftwa. 

With APCBC at 1,000 yde, 30 
from noroal— 102 a® (4,02 in) 



75, m« (2.95 in) 

55 jaa (2,17 in) 

3,136 lbs 
5,936 n/seo. 

60® 

"10® to 
Motor-* drawn 

With AP at 1,000 yds at 30® from 
noi’rsal — 130 saa (5,12 in) 



150 Ba (5.366 in) 
12,096 IbB 
14,630 yde 
1,705 ft/oac. 

60® 

-1*^ 30' to t^45° 
Horse or tractor 
95,7 Iba. 



240 m\ (9.4 in) 
30.24 U.S. tons 



19,700 yds 

UNfHKsann 



Caliber 

Weight in action 
MaxiEium rjmga 



-383- 



m 

Travore« 

Slevatlon 

Projectile weight (HE) 
MoMntlxig 



1,970 ft/eec. 
380° 

70 ° 

366 Ihs 

Platforn, static 



Penzerfauat ! 



Consists of a hollow- charge antitank projectile lamkehed from 
an e3n>endable tube. The weapon is recollleee, the tube being open at the 
breech end. 



The latest model. Panzerfavist 100. has the following character- 

letlcs: 



.Penetration of armor 200 m 

Range Slated to 150 meters 

Weight 13^- lbs 

SaketeKpanzerbuchse 54 ( "Panzerschreck" ) 

A weapon similar In appearance to the American "Bazooka* , used 
like it in an antitank role with a hollow-charge rocket projectile. 

Maxiimua effective 

range 132 yda 

15 cm Hebei werfar 41 ; 

Caliber 
Weight 

Maximum range. 

Hi] (75.3 lbs) 

Smoke (78 lbs) 

Six-barrelled equipment 

3L.Sa, .42» 

Caliber 210 mm (6,2? in) 

Maximum range 8.600 yds 

Weight of rocket (HS) 248 lbs 

Plve-barrelled equipment on 2-wheeled mounting with split trail. 



150 mm (5.9 In) 

1.196 lbs 

7,330 yds 
7,660 yds 

on 2-wheeled mounting with split trail. 




29/32 ca Schweres ^farfe;erat 41, ; 
(1) fK 280 nan Socket 
Weight 

Hi-ixlimiia range 




184.5 rss 
3,100 yds 



(2) laeendiery 320 sir. Rocket 



Weight 

MasiKum range 



i?3 Ihg 
2,400 yds 



30 cm Nebelworfer 42 ; 

A sextuple pro,1ector, aiailas' to the 28/32 cm Rehalwerfei’ 41. 

Weight of rocket (IIR) 27? Ihs 
MaslEsuffl x*ang© 5,000 yds 

15 an Pangerverf ar 42 ; 

A Yersion of the 15 cm Kebaliferfer 41, having ten harrelBi and 
mounted on an exmorsd helf=tr&ck vehicle. 



A ein^jie launcher of tubular steel . firing a ?»1 lb rocket 
containing 8 oks of propaganda leaflets. 



Ammunition and ex-oloaivas t 
Hortar ahells 38 aiid 39 i 

8 em WGr 38. 8 ca V/Or 39 ; 

These projectiles, kno‘«ra uoliofiuially aa "bouncing boiabc" are 
outwardly identical and have only minor interao.1 differences, A small 
charge in the head of the projectila explodes InstantaneouBly, throwing 
the rest of the shell into the air, where it bursts after a small delay, 
giving aa air-burst effect. These ahellu had beon discarded by the middle 
of 1944, being by then considered not worth the troublo, Proiactile 
weight is ? 3/4 ibso 




CyclotrlBJothylenotriQitrajainef a very powerful high exploeive. 
Diethyleaeglycoldlnitrata (DEGH): 



This is UBpd, ia con,itinction with nltro- cellulose, in a fre- 
quently encountered German doi\hle-haBe propellant. 



Vehielas ; 
Tank? t 



Weight in action 
Crew 

Armor, ffiaxloum 
Armament 



Dimeneiona: 

length 

width 

height 

MeximuQ speed 
Engine 



Pz.Kpfw III 

24,6 U.S, tons 
5 

67 sssn 

1 - 5 cia Kwk 39 

2 - MGs 



Pz.KpfwJCY 

26 U,S. tons 
6 

60 oun 

1 - 7,5 cm Kwlc 40 

2 - MGe 



17 ft 8 in 
9 ft 9 in 
8 ft 3 in 
35 li^h 

Petrol, 296 HP 
at 3,000 rpro 



19 ft 4 in 
9 ft 7 in 
8 ft 6 in 
25 mph 

Y-12, petrol, 295 HP 
at 3,000 rpB 



Panther ; 

Woii^t in action 
Crew 

Armor, maxima 
Armament 

DimeMilons; 

length (escludl:^ gun) 

width 

height 

MaximiQ Speed 
Engine 



50 U.S, tons 
5 

110 mm * 

1 - 7.5 cm KwK 42 

2 - MGs 

21 ft llh in 
10 ft 9h in 
9 ft 4 ia 
36 mph 

Petrol, V-12, 690 HP at 3,000 rpa 



—38 6— 








Wel^‘^ht isfi action 
0?8W 

Arcior, mas:iErai3 
Ai'ffifiaaent 

DiraenBionsj 

length (excluding gun) 

v,?idth 

height 

Kezijraia'i speed 
En^^ine 



Arrncired eara i 

yotu*<» wheeled ; 



Weight in action 
Crew 

Mhisrs i 0 ns i ie i>gth 
width 



Armor 

Armament 



Mpdol E 






62.75 u,s, tons 
8 

lOV mn 

1 e.8 cm KwlC 36 

2 HC-s 

20 ft ai in 
12 ft 3 In 
9 :‘t 4 3/4 in 
25 aph 

V-'2, pssirol, 

6 i>o . I t 
3,000 r;a 



75 tIoSj tons 
5 

180 tm 

1 .. 8.8 cm KwE 43 

2 MGe 

25 ft 10 In 
11 ft 11^ in 
10 ft 2 in 

26 mph 

V-12, petrol. 590 Hi' 
at 3,600 rpa 



5.25 U..', tons 
3 

15 ft '/ in 
6 ft 2 } in 
5 f‘. in 

8 i/A ^ 

1 * 2(1 am machine cannon 
1 - KG 



Weight ij; action 
Crew 

Bimeaai 'ns; length 
width 
hei,^ht 

Armor 

Araaaer.t 

Engine 



8.38 JqSc tone 
4 

19 ft 1 in 
7 ft 3 in 
7 ft 10 in 
6~15 mm 

1 - 20 imn machine cannon 
1 - MG 

8-cyllnder, 165 BHP, Petrol. 




to r n ;i , fro , ( A 



iBumla 



Pylo:.* to the our,"brf^' k of hoatllitiea between (Jers'.Riiy ami 
iV»viet I-nsoia & lord's voluiae of raaterinl wna raoven from Grarujany to 
the f’nr .?;\st (japaJi, Chdue. hanohuria nnn Korea) by trans-Siberian 
railway > Cni'ing tho period <j\ins to r.'-y 19-il the following 

traasfer;; were i-ecorded trat it is concidex’od pro'-Hbie that tx’p.ffic 
in erccso of the voluffiS nofcou did In fact roech destination. K)xact 
detail of the mptorlal is not available, but it is clear tlwt the 
df'.pfcnesc l'?'d planned r/ar -haao of heavy industrial cquipaant, armaments, 
machine tools, prototj'pc and sv.eciel materiale, in Europe and to move 
euch material overland, therohy ^3Vo.^(3iIig the Uritiah blockade of soa 
routtf; . 

Couiplenionttng Japanaao purchases in Earonc, a large volume 
of matf-rlal, Mainly raw products, uae transferred to ''ariaany from 
Japan, fanchiuria an^ China also by trans-Stberipa railway, and it is 
of interest to .note that i*ecordefl movementc in the first five months 
of 1941 greatly exceeded tonnages in the whole of i9dO. 

With the outbreak of w^r between C-ormeny and Sovi et Russia 
all trnnofers of goods in pny volume were confined to surfeca blockade 
runnero and, subf-equently, to submarine?. 



mmm 







3- Eroinnient. 



M.ichlnfii'y for Kukdon Arsenal 
iSquipKent fov Mauchu,t-a\o Aray 
Amrfiunj. fcion 

Cateroillai- tiMcks 

&Vr>tha tractors of Artlllai’y type 
Higi! ST)e 0 (i nx’tillei'jr trpctorn. 

Optical iii’ce?3soriea & iethea for ArsftRiils 
in Mpuohuria 
Afsouv steel 

Pax’ts and accessories for Ja-opnese Kav^y 
Motor torvjedo "boats 
Portions of small torpedo 'ooats 
i'ec5mica3. , optical and other material for 
l^aval mirooees 

Marine eupiiies 50-500 H.P. (for fishtn,!; 
craft?) 

Marine eng’inas for fishing toats 



72 carloads 
5S “ 



S trainloads 
30 vehicles 
20 

50 “ 

40 '* 



3 carloads 
900 tons 



93 carlo?,d3 
15 I'Oats 



150 carloads 
05 engines 



2 . A£.XmVJd)&sLJimLMnLtDL%.IX^^ • 



Heiiikel lll'e 



5 airci’aft 



Junkers 89 * 3 

Masserachfflitts 109 fighter hoir.'bsrG 
i,000 H.P, JuffiO Aircraft engines 
•Oaiifiler-PenK Aircraft engines 



10 ** 

10 *' 

f )0 engines 
?0 nieesfl 



J'jnkei '3 Aircro'-’t engines 
■Boach );;agnf.'ton for aircraft 



50 ■niscea 
0 cases 



Airoreft factory 'ne.chine lathes 70 carloads 

ifi chi nary for Aircraft factory 



3 ^ 



Machine tools ncceaeoi'^ies 
■Cools 

Tube rolliu/5 ciqui -orient 

Lf'thei? nn^’’ inachinery 

Schiiiidt Offenbf^eh 

Machines for Eianufpcturin^ hl/^h 

lathes for drillir*^ motor cylind»^rs 
Uxgh Speed Brilla 

Sn^iineerlrc; ^ other engineering 

inntex’lpla 
reaches 







^30 c^aes 
105 carloads 
15 CP rl cads 
1 tr.ainload 



7h machines 
51.1 7 >ioces 





gsaaPiUliy 






Manhlnft Taala. nml _Qan#tr»l Ba^naffrlay - eont . 



Hacksaw hladeo 


330 gross 


Arcos Iron Welding Bods 


300 tons 


Machinery for distillation and steel 




nlants at Anshan 


240 carloads 


Spare rolls for blooming mills 


336 rolls 


Blast furnace ecuinment 


114 carloads 


Poldhutte Sheer Steel “A” Quality 


50 - toms 



4. fill 

SDecially lafgs and conrpleta tilant for 

proeessinA; ^sing hoad gasollno to’ 
natural ^soline cosmriain^ 10 aot« 
of 4 madiiaes each, and Including 
compraasors for 300 atmoapherea 
taking 600 H.P. 

Dqulumant for gaaoline, cok«\ ehonical 
(tdiatlllation) worka 
Rotor drills for daap drilling 
Machinery for nroeeaaing gaa to gasoline 
Crude oil refining imchinery 

s. <?iniog dtc. 

A. Most modern ooal cutting machinery 
Mining machinery (deep drills) for 
Kirin Province 
R. Coal Dietillfttion Plant 

Kquipment for coke producing olent for 
Peking . 

6. Hvflic>>.glectrlc Plant. 



19 sete 

5 oarloada 
72 carloade 

72 " 



40 carloads 
5 seta 
3 sets 

130 earloeda. 



Parte and accessories for Hydro-electric 
plant on Talu River 
Machinery and parts for Talu River 
Hydro-Blectrlc Plant 
Machinery for Kirin Rlectrie Station 
- Hydro-Blectri c Plant 



80 carloade 

478 " 

36 " 

91 * 



gfiiBaaa.ifcir 



mmmft 

7- -Pprta 



A. Lprge oil driven grabs 


S vehicles 


ton trucks 


60 


fl 


Agriculture! tractors 


100 


K 


G-oods locomotives (Mikado 141) 


30 


N 


liOcOiaotives 


5 


« 


Skoda locomotives 


5 


H 


B, Magnetos 


13 


cases 


■Bosch Magnetos 


300 


It 


6* Miscellaneous nant etc. 




■ 


Rquipment for bean oil refinery 


.30 


carload s 


Soyr> bean oil extracting enuipment 
Sulphuric acid uroducing enuipment for 


114 


• 


S. Manchuria' 

SUMGAKl RIVER HYDRO-ELECTRIC PROJECT. 


140 


carloads 



Rolipble inforaiftlon hps 'beftn received that four 100,000 
Wlowatt hydro-turbines, which were being built for the Japanese 
by Sieiaens-Schuclcert , were not des'ietched via Siberia before this 
route >-es closed. 




